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Introduction

Florence Copper Inc. {Fiorence Copper) operates the Production Test Facility (PTF) we Ifield for the
purpose of demonstrat'ng the feasibility of In-Situ Copper Recovery (ISCR) methods to recover copper
from the Poston Butte copper deposit in Florence, Ar'zona. The PTF is authorized by Temporary Aqu'fer
Protection Permit (APP) No. P-106360 and Underground Injection Control (UIC) Permit

No. ROUIC-AZ3-FY11-1. Section 2.2.4 of the APP requires that Florence Copper measure bulk electrical
conductivity (bulk EC} to confirm hydraulic control. Sect'on 2.5.9 of the APP sets forth the requirements
for establishing ambient bulk EC values, and for ca cu ating an appropriate bulk EC alert level (AL).
Section 2.6.2.7 of the APP sets forth requirements associated with a confirmed exceedance of the bulk
ECAL.

This Technical Memorandum describes confirmed exceedances of the bulk EC AL on three monitoring
horizons at three PTF observation wells beginning on 21 November 2019. In accordance with

Section 2.6.2.7(4) of the APP, this Technical Memorandum describes the cause, impact, mitigation of the
exceedances, and describes any errors 'n measurement, data analys’s, and statistical evaluation of the
bulk EC data.

Bulk EC Monitoring Description

In accordance with requirements of the APP, Florence Copper has been collecting bulk EC data weekly,
and comparing those data to the ALs established based on ambient bu k EC monitoring conducted prior
to the start of PTF operations. The bulk EC compliance monitoring system includes three bulk EC
sensors, installed on each of the seven observat'on we Is (ident fied as 0-01 through 0-07) at the edge
of the PTF wellfield, resulting in a total of 28 sensors. The location of the observation wells relative to
the PTF wellfield is shown on Figure 1. The sensors are configured to create four horizontal monitoring
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horizons with a vertical separation of 20 feet between each horizon. The monitoring horizons are
numbered 1 through 4, with horizon 1 being the highest in elevation and horizon 4 being the lowest.
Horizon 4 is located in the middle of the 40-foot thick exclusion zone and is not used for compliance
monitoring, but is used for operational monitoring to allow Florence Copper to adjust operations prior
to an excursion reaching the compliance bulk EC sensors placed 20 feet above at the contact between
bedrock and the lower basin fill unit (LBFU). Bulk EC monitoring horizon 3 is at the bedrock LBFU
contact, monitoring horizon 2 is 20 feet above the contact within the LBFU, and monitoring horizon 1 is
40 feet above the contact also within the LBFU.

Monitoring is conducted by serially energizing each of the individual sensors on each monitoring horizon
and recording the relative signal at each of the other sensors on that monitoring horizon. The resulting
measurement reflects the combined conductivity of all material and fluid between the energized sensor
and the receiving sensor. The sending and receiving sensors are referred to as “sensor pairs”
throughout the remainder of this document. The value measured between each sensor pair is referred
to as “bulk conductivity” because it reflects the combined relative conductivity of the formation
material, groundwater, well casings, annular materials, and injected fluid (if present) between the
sensors. Bulk EC values are reported in terms of resistivity, which is the inverse of conductivity, and the
reporting units are ohm-meters (Q-m).

The bulk EC AL values are a lower limit, consequently a bulk EC value that declines below the AL is
characterized as an exceedance. Because the injected fluid has significantly higher conductivity than
native groundwater, a vertical excursion of injected fluid will result in a localized increase in bulk EC
detected at multiple sensor pairs. Florence Copper submitted a proposal in August 2018, that included a
description of the method for establishing the bulk EC ALs and included discussion of method sensitivity
and factors that may affect bulk EC values.

Based on the configuration of the bulk EC monitoring system, a hypothetical vertical excursion of
injected fluid would progress upward from a localized detection of decreased resistivity at the lowest
monitoring horizons. Because the ISCR fluid is very conductive, an excursion of fluid from the injection
zone would abruptly change the measured bulk EC value in a very short time frame, in contrast to the
gradual changes that would be expected from environmental changes or sensor drift. The localized
occurrences would expand horizontally on the lower horizons as new detections occurred on the upper
horizons. A vertical excursion would thus be detected first on monitoring horizon 4, then on monitoring
horizons 3, 2, and 1, in that order. A vertical excursion of injected fluid would be accompanied by the
following sequential observations:

1. Localized detection of reduced resistivity at a localized area on monitoring horizon 4.

2. Localized detection of reduced resistivity at a localized area on monitoring horizon 3 and
expanding localized detection of reduced resistivity on horizon 4.

3. Localized detection of reduced resistivity at a localized area on monitoring horizon 2 and
expanding localized detection of reduced resistivity on horizons 3 and 4.

4. Localized detection of reduced resistivity at a localized area on monitoring horizon 1 and
expanding localized detection of reduced resistivity on horizons 2, 3, and 4.
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Bulk EC monitoring is an effective means to monitor for vertical migration of injected fluid above the
exclusion zone but relies on the assumption that migration of injected fluid is the only changing
condition within the wellfield, and that all other factors affecting bulk EC remain unchanged during PTF
operations. Consequently, changes in other conditions at the PTF wellfield that affect bulk EC have the
potential to depress the resistivity values resulting in an apparent bulk EC exceedance.

Confirmed Bulk EC Exceedance

Bulk EC data collected on 21 November 2019, reflected a downward shift in resistivity values measured
between all sensor pairs on all monitoring horizons. The downward shift in resistivity values resulted in
exceedance of the AL at five sensor pairs located on three monitoring horizons. The exceedances were
first observed in bulk EC data collected on 21 November 2019, which were reported to Florence Copper
on 2 December 2019, following completion of statistical analysis of the raw data. The exceedances were
confirmed by bulk EC measurements made on 26 November and 3, 4, and 5 December 2019.

Statistical analysis of the bulk electrical conductivity data collected through 5 December were completed
on 10 December 2019. Florence Copper was notified that the exceedances were confirmed on

11 December 2019. The observed changes in bulk EC values measured on 21 November reflect a
relative change in bulk EC of between 1 and 8 percent relative to previous measurements. The
electrode pairs that indicated exceedance of the bulk EC ALs experienced changes of 2 to 3 percent and
exhibited the lowest baseline bulk EC values. The observed exceedances and confirmation
measurements are summarized in Table 1.

Table 1. Summary of Observed Bulk EC Exceedances and Confirmation Values

. 11/21 11/26 12/3 12/4 12/5 12/11
Horizon and
Electrode Pair* AL (Q-m) Results Results Results Results Results Results
0-m) (Q-m) (Q-m) (Q-m) (Q-m) (Q-m)
Horizon 1, between
wells 0-05 and 0-06 9.93 9.77 9.77 9.72 9.72 9.71 9.77
Horizon 1, between
wells 0-06 and 0-07 9.93 9.85 9.84 9.82 9.79 9.81 9.85
Horizon 2, between
wells 0-05 to 0-06 10.12 10.00 9.99 9.96 9.94 9.94 9.99
Horizon 3, between
wells 0-05 to 0-06 10.33 10.28 10.28 10.23 10.22 10.21 10.26
Horizon 3, between
wells 0-05 to 0-07 10.33 10.20 10.20 10.13 10.13 10.10 10.18

*Horizon 3 is the deepest compliance monitoring horizon and is located at the bedrock lower basin fill unit contact and is the

closest to the injection zone. Horizon 1 is the shallowest monitoring horizon and is furthest from the injection zone.

Once the potential exceedances were confirmed, Haley & Aldrich, Inc. (Haley & Aldrich) conducted an
evaluation of the wellfield conditions, operations, meteorological changes, and other environmental

changes to identify the cause of the exceedances in accordance with Section 2.6.2.7 of APP No.

P-106360.
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Comparative Bulk EC Values from PTF Operational Monitoring

In addition to the compliance bulk EC monitoring conducted at horizons 1 through 3, Florence Copper is
conducting operational bulk EC monitoring at horizon 4 and at greater depth within the injection zone.
The operational monitoring provides for comparison of the measured bulk EC values measured for
compliance monitoring with values measured in areas where injected solution is known to be in contact
with bedrock, and at locations between the injection zone and the compliance monitoring points.

OPERATIONAL MONITORING AT HORIZON 4

As described above, APP No. P-106360 establishes bulk EC AL values for monitoring horizons 1 through
3. Horizon 4 is located 20 feet below horizon 3 in the middle of the 40-foot thick exclusion zone and
does not have an AL. Monitoring horizon 4 is used for operational monitoring to allow Florence Copper
to identify changing conditions prior to a potential vertical excursion reaching the LBFU. The monitoring
system is configured such that a vertical excursion would have to pass horizon 4 before reaching the
other horizons. Consequently, horizon 4 would thus be expected to have a lower resistivity value than
that observed on the higher horizons in the event of a vertical excursion.

Bulk EC data collected at monitoring horizon 4, at the time the exceedances were identified and
confirmed on horizons 3, 2, and 1, showed higher resistivity values than the overlying horizons and a
similar magnitude of change. This fact indicates that there is no notable differential between the
changes observed on horizon 4, relative to the changes observed on horizons 3, 2, and 1, and that there
is no residual evidence of upward migration of injected fluid. Table 2 lists the bulk EC values measured
on horizon 4 at observation wells 0-05, 0-06, and 0-07 during the monitoring events which detected
and confirmed the AL exceedances on horizons 1, 2, and 3.

Table 2. Summary of Observed Bulk EC Values on Horizon 4 During
the Period Exceedances Were Observed and Confirmed on Horizons 3, 2, and 1

Horizon and AL 11/21 11/26 12/3 12/4 12/5 12/11
Electrode Pair* (Q-m) Results Results Results Results Results Results
Q-m) (Q-m) (Q-m) (Q-m) (Q-m) (Q-m)
Horizon 4, between
wells 0-05 and 0-06 N/A 10.62 10.61 10.57 10.56 10.53 10.60
Horizon 4, between
wells 0-05 and 0-07 N/A 10.47 10.47 10.40 10.39 10.38 10.46
*Horizon 3 is the deepest compliance monitoring horizon and is located at the bedrock lower basin fill unit contact.
Horizon 4 is located within the exclusion zone, is monitored for operational purposes, and does not have an alert level.

OPERATIONAL MONITORING IN THE INJECTION ZONE
In addition to the bulk EC monitoring system constructed for the purpose of compliance and operational

monitoring described above, Florence Copper has constructed an additional bulk EC operational
monitoring system within the injection zone to facilitate analysis of fluid flow between the injection and
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recovery wells. Operational monitoring within the injection zone began prior to the commencement of
injection and has continued throughout 2019. This operational monitoring within the injection zone
provides an opportunity to compare bulk EC values, where injected solution is known to be in contact
with bedrock, to the observed bulk EC values in the overlying monitoring horizons 1 through 4. The
uppermost operational bulk EC monitoring within the injection zone is conducted at a depth of 168 feet
below monitoring horizon 4.

Operational monitoring within the injection zone yields bulk EC values that are consistently below 3 Q-m
throughout the injection zone, and are in the range of 2 QO-m at a depth of 168 feet below monitoring
horizon 4. If a vertical excursion were moving upward from the injection zone through monitoring
horizon 4, it is anticipated that bulk EC measurements at horizon 4 would reflect the low bulk EC values
observed in the injection zone. However, the bulk EC values measured at horizon 4 remain some of the
highest observed in the monitoring network, indicating that a vertical excursion has not occurred.

Bulk EC AL Exceedance Cause, Impact, and Mitigation
OBSERVED BULK EC SENSITIVITY TO PRECIPITATION DURING THE AMBIENT MONITORING PERIOD

Bulk EC monitoring is a highly sensitive method used for detecting changes in the conductivity of the
formation materials above the PTF injection zone. As described in the August 2018 AL proposal, this
method of monitoring is sensitive to environmental changes in addition to those generated by migration
of injected fluid. The AL proposal described potential spatial variability related to lithology, moisture
content, fluid temperature, and electrolyte content, and temporal variability related to seasonal
changes, meteorological events, and sensor drift.

Baseline bulk EC data was collected at the PTF wellfield between 24 May and 3 August 2018. The
baseline bulk EC data showed sensitivity to precipitation events, but relatively low variability (generally
less than 1 Q-m). The variability of the baseline dataset, sensitivity to environmental changes, and
method for calculation of the ALs are described in the August 2018 AL proposal.

Section 4.1.2 of the August 2018 AL proposal describes the effects on the baseline dataset of
precipitation events occurring on 16 through 17 June and 29 through 31 July 2018. Both of these events
precede notable declines in the bulk EC values compared to values measured before the precipitation
events. The 16 through 17 June 2018 precipitation event produced approximately 1 inch of rain and
preceded a decline in bulk EC values of up to 0.77 Q-m and 5.1 percent compared to pre-event values.
The 29 through 31 July 2018 precipitation event produced approximately 0.7 inch of rain and preceded a
decline in bulk EC values of up to 1.3 Q-m and 4.9 percent compared to pre-event values.

The August 2018 AL proposal noted that rainfall added soil moisture at the surface which would lower
temperatures in the surficial infrastructure used to collect the data. Temperature fluctuations change
the resistivity of the cables used to transmit the signals to and from the wells from the resistivity
instrument as well as the cables at the surface used as reference electrodes. It is also important to note
that the ambient bulk EC data were collected over a relatively short period of time in the summer of
2018, and consequently do not fully characterize potential seasonal variability arising from reduced
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ambient air temperatures and reduced evaporation of residual soil moisture. These types of seasonal
changes have the potential to affect the surficial components of the bulk EC monitoring system, the
grounding network, and the reference electrodes used to process the raw bulk EC data. The ambient
bulk EC data, observed temporal variability during the ambient monitoring period, and correlation to
precipitation events are described in the August 2018 AL proposal.

CORRELATION OF OBSERVED CHANGES IN BULK EC AND PRECIPITATION EVENTS

Comparison of bulk EC data, collected during the operational monitoring period, to precipitation data
show correlation between precipitation events and observed declines in bulk EC values. Figures 2
through 8 are time series plots of the average measured bulk EC values at each of the four monitoring
horizons at each of the seven observation wells throughout the operational monitoring period beginning
on 21 September 2018 and extending through 23 December 2019. The bulk EC data are plotted
together with precipitation data from a weather station (NOAA Station ID US1AZPNO075) located
approximately 3.3 miles northeast of the PTF wellfield.

Figures 2 through 8 show that decline in bulk EC values occurred on all four monitoring horizons
following significant rain events throughout 2019, and that successive smaller rain events have a
cumulative residual effect on bulk EC values. During dry periods between rain events, as residual soil
moisture evaporates and soil temperatures rise, bulk EC values appear to stabilize or trend upwards.
Figures 2 through 8 also show the following notable characteristics:

1. A downward shift of bulk EC values has occurred at a similar magnitude on every monitoring
horizon (horizons 1 through 4) following significant precipitation events and successive smaller
precipitation events. Review of the underlying data show that a similar magnitude downward
shift occurs on every sensor pair in the monitoring system on every monitoring horizon. This
type of shift indicates that changing conditions affected the entire monitoring system equally,
and that the change is not related to upward migration of injected fluid, but rather with a
change in the baseline conditions in the grounding network or reference electrodes used to
process the individual bulk EC measurements.

2. The downward shift in bulk EC values detected on 21 November 2019 was preceded by two
precipitation events (14 and 20 November 2019) that each produced greater than 1 inch of
precipitation. Similar declines in bulk EC values were preceded by precipitation events on
25 September 2019, cumulative precipitation events between 31 January through 14 February
2019, and cumulative precipitation events between 5 and 19 October 2018. Similar to the
21 November precipitation event, each of the earlier precipitation events preceded system wide
decline in bulk EC values.

3. The observed changes in bulk EC values are not spatially localized within the PTF wellfield,
suggesting that there is not a localized pathway for vertical migration of solution.

4. The observed change in bulk EC values did not progress from the lowest level sensors on
monitoring horizon 4, upward to horizons 3, 2, and 1 as would be expected if a vertical excursion
of injected fluid had occurred. Rather, the change occurred at a similar magnitude, at the same
time, at all sensor pairs on all monitoring horizons.
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5. The resistivity values measured at monitoring horizon 4 remain higher than those measured in
horizons 3, 2, and 1. This indicates that injected solution has not migrated upward through
horizon 4 to reach horizons 3, 2, and 1. Had injected solution migrated vertically upward, it is
anticipated that the lowest monitoring horizon, horizon 4, would have a lower resistivity than
the overlying horizons instead of the higher values measured at horizon 4.

6. Additional rain events occurred following the initial exceedance detection on 21 November and
during the period when confirmation monitoring was conducted.

It is important to note that precipitation falling on the surface at the PTF wellfield is not infiltrating to
the bulk EC sensors located in the well bores to cause a decrease in bulk EC values. Rather, precipitation
falling on the surface is affecting the equipment, grounding network, and reference electrode system
located at ground surface which are used to collect the bulk EC data for processing the raw data.

Based on the data and information presented above, the bulk EC exceedances detected on

21 November 2019, and confirmed 26 November through 5 December 2019, were caused by the
residual effects of successive precipitation events occurring prior to 21 November, which increased
cumulative ambient soil moisture, decreased soil temperature, and resulted in other environmental
changes affecting the surficial components of the bulk EC monitoring network, associated grounding
network, and reference electrodes. These environmental changes had a systemwide affect, reducing all
measured bulk EC values at all electrode pairs on all monitoring horizons by a similar magnitude, and
resulted in the electrode pairs with the lowest ambient bulk EC values exceeding the horizon AL values.

Environmental Impacts

The observed bulk EC exceedances described above are the result of ambient environmental changes at
ground surface and are not the result of a vertical excursion of injected fluid. No adverse environmental
impacts are known to have occurred as a result of the observed bulk EC exceedances.

Mitigation of Environmental Impacts

No adverse environmental impacts are known to have occurred as a result of the observed bulk EC
exceedances. Consequently, no mitigation of environmental impacts is required.

In accordance with Section 2.6.2.7 of the APP Permit, Florence Copper has increased the bulk EC
monitoring frequency to three times per week. Florence Copper continues to actively monitor wellfield
operational conditions and to actively maintain hydraulic control.

The August 2018 AL proposal included discussion of potential change in ambient bulk EC conditions
arising from seasonal changes, instrument drift and other factors, and identified the potential need to
revise the bulk EC ALs based on these factors. Haley & Aldrich has commenced statistical analysis of the
bulk EC data for the purpose of re-calculating AL values to be included in a proposal for revised AL values
in an application to amend APP No. P-106360.
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Potential Errors in Measurement, Data Analysis, and Statistical Evaluation

Haley & Aldrich has reviewed measurement, data analysis, and statistical analyses of the bulk EC data
and has concluded that the observed bulk EC exceedances did not result from errors in measurement,
data analysis, or statistical analysis.

Conclusion

The bulk EC exceedances detected on 21 November 2019, and confirmed 26 November through

5 December 2019, are the result of natural changes in ambient environmental conditions at the PTF
wellfield. The ambient environmental changes which resulted in the bulk EC exceedances were
referenced in the August 2018 AL proposal describing the ambient bulk EC dataset, ambient data
variability, and proposed method for AL calculation. The AL proposal specifically identified the
sensitivity of the bulk EC monitoring method to precipitation events and provided direct examples of
precipitation events that resulted in similar changes to ambient bulk EC values.

The confirmed bulk EC exceedances were caused by the cumulative effects of precipitation events
occurring prior to 21 November 2019 which resulted in an increase of ambient soil moisture, decreased
soil temperature, and resulted in other environmental changes affecting the surficial components of the
bulk EC monitoring network, associated grounding network, and reference electrodes.

The exceedances are not the result of measurement error, data analysis error, or error in statistical
analyses. The confirmed bulk EC exceedances are not the result of vertical excursion of injected fluid, no
impacts to the environment are known to exist as a result of the bulk EC exceedances, and no
environmental mitigation is required.

Haley & Aldrich has commenced statistical analysis of the bulk EC data for the purpose of re-calculating
AL values and Florence Copper will propose revised AL values in an application to amend APP
No. P-106360.

Please contact Mark Nicholls with any questions you may have regarding the content of this Technical
Memorandum.

Enclosures:

Figure 1 — PTF Wellfield Configuration

Figure 2 — Observation Well 0-01: All Horizons
Figure 3 — Observation Well 0-02: All Horizons
Figure 4 — Observation Well 0-03: All Horizons
Figure 5 — Observation Well 0O-04: All Horizons
Figure 6 — Observation Well O-05: All Horizons
Figure 7 — Observation Well O-06: All Horizons
Figure 8 — Observation Well O-07: All Horizons
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ADEQ Aquifer Protection

e N Permit Application

INSTRUCTIONS

This application is for an Individual Aquifer Protection Permit (APP) including an area-wide APP and
Temporary APP, and for a Significant Amendment, Minor Amendment, or an Other Amendment to an
Individual APP.

ADEQ recommends scheduling a pre-application meeting to go over the various details of the program
and the requirements for a complete application. See “Fee” section below for information on cost
associated with the meeting.

During the application process, you are encouraged to communicate with the ADEQ project team to resolve any
issues that may arise during the process.

This document is divided into three main parts.

1) Instructions (Pages 1 - 4) - The instructions are intended to give you basic information regarding the
application process, the permitting fee, definitions, how long the process may take, where to submit the
application and how to withdraw an application. More detailed information can be obtained by referencing
the specific rule citation listed with each application item. Please do not submit the instructions with your
application.

2) Application - General Information (Pages 5 — 9) — This section includes basic Applicant and facility
information; enter the information into the fillable form and indicate where any additional information is
provided, if applicable.

3) Application - Technical Information (Pages 10 — 14) — This section requires information regarding the
facility and specific ways the aquifer will be protected. Many of the items in this section are to be attached
to the APP application as attachments or appendices. ADEQ requests that you organize all the items and
attachments using a Table of Contents that references the application form item number and the page
number(s) where each item/attachment is located.

Professional Document Requirements

Please note that, except as exempted by A.R.S. § 32-144.A.7 (employees of mining companies), professional
documents, such as reports, plans and specifications, are to be signed by an Arizona registered engineer or geologist
(A.R.S. § 32-125). Cost estimates prepared by an engineer, design documents and engineering analysis must be
signed and sealed by an Arizona Registered Professional Engineer, and must not include labels such as “Draft”,
“Preliminary”, or “Not for Construction” per A.R.S. § 32-101(B)(10 and 11) and 32-125.



Process

Optional:  Applicant is encouraged to meet with ADEQ staff for a pre-application meeting to discuss the project
and the requirements for a complete application. This is an optional step, but is highly recommended.
Request a pre-application meeting by completing the Request Form available at
http://static.azdeq.gov/forms/app_preapmtg.pdf and submitting the form to Naveen Savarirayan at
Savarirayan.Naveen@azdeq.gov. If you have questions, call the permit line at 602-771-4999.

1) Applicant submits the application as follows:

a. Provide two comb bound copies of the application form and all attachments: Please provide at least one
comb or spiral bound copy; the other copy may be in a 3-ring binder. Also, it may be helpful to provide a
third copy if the project team includes three ADEQ staff; please discuss this with the project manager
prior to application submittal.

b. Please include one electronic copy of the application form and all attachments, e.g. flash drive, CD or
other method. Please separate the financial assurance documents from the other application sections.

c. Please provide a cover letter that provides a general overview of the project including a brief description
of the business or activity, a list of discharging facilities, and a description of any treatment and/or
disposal related to the discharging facilities. In the case of an amendment to an existing permit, please
also provide a description of the amendment.

d. Please complete all items on the application form. If an item is not applicable write “NA” and
provide rationale for why the item is not required. A pre-application meeting is recommended to
discuss what will be required for a complete application (see “Optional” process step above). Failure
to complete all items will result in an application that is administratively incomplete (see Step 2 below).

e. Please include a Table of Contents for the Technical Information that references the application form item
number, and lists Tables, Figures, Drawings, and Appendices.

f. Please include Labels/Tabs in the bound application copies that correspond to the application form item
number and the Table of Contents.

2) ADEQ reviews the application for Administrative Completeness (A.A.C. R18-1-503), and either:

a. Issues a letter indicating the application is Administratively Complete and begins Substantive Review, or

b. Issues a letter listing required additional information for the application to be determined administratively
complete. The Applicant must provide all items on the application form. If an item is not applicable,
adequate rationale must be provided. In response to an ADEQ letter requesting additional information,

i. Applicant provides additional information, or
ii. Applicant relies on information already provided. ADEQ may elect to initiate the permit denial
process.
3) ADEQ conducts the Substantive Review (A.A.C. R18-1-504) of the application for technical content and to
ensure that your application contains all required technical information necessary to issue a permit to you.
a. If the application meets requirements, ADEQ begins drafting the permit.
b. If additional information is needed, ADEQ sends a letter requesting the information. In response,
i. Applicant provides requested information and ADEQ continues/completes the Substantive Review, or
ii. Applicant relies on information already provided. ADEQ may elect to initiate the permit denial
process.
Optional:  Applicant is encouraged to participate in meetings or conference calls with the ADEQ project team to
resolve any issues that may arise during the Substantive Review. This is optional, but highly
recommended.

4) ADEQ initiates Internal/External review of the draft permit and executive summary.

5) ADEQ publishes notice of the 30-day public participation period, only for a new permit or significant
amendment. Other amendments do not have a 30-day public participation period.

6) ADEQ holds a Public hearing, if needed, only for a new permit or significant amendment. ADEQ responds in
writing to all comments received during the comment period.

7) ADEQ sends a Decision to Grant the permit.
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8) ADEQ sends the final bill to the Applicant.
9) Applicant pays the bill.
10) ADEQ issues and mails the permit.

Fees (A.A.C. R18-14-101 et. seq.)

The permit team assigned to your project will bill at a rate of $122.00 per hour up to a maximum fee of $200,000 for a
new permit. Maximum fee amounts for permit amendments are provided in the fee rule at A.A.C. R18-14-102.

ADEQ recommends scheduling a pre-application meeting to go over the various details of the program and the
requirements for a complete application. The first hour of the pre-application meeting is free for the project manager’s
time. The other members of the project team (engineer, hydrogeologist, and financial reviewer), will bill for the pre-
application meeting time.

ADEQ will provide monthly invoices for the interim permit fees. If full payment is not received within the prescribed
timeframe on the invoice, ADEQ will consider the nonpayment as “willful neglect” pursuant to A.R.S. 8§ 49-113(B). As
provided by A.R.S. § 49-113(B), ADEQ will, in addition to any applicable interest rate, collect an additional five percent
penalty of up to twenty five percent of the amount due for each month or fraction of a month the amount is past due.
ADEQ may also refer this matter to the Office of the Attorney General for appropriate legal action. ADEQ will also cease
work on your application and initiate a denial of the pending application at that time.

Definitions

The statues (A.R.S. 49-201) and rules (A.A.C. R18-9-101) provide the majority of definitions for terms used in the aquifer
protection program. The list below is provided for convenience and to clarify terms used in this application form that are
not defined elsewhere. Additional statutory and regulatory definitions/requirements are available here:
https://www.azleg.gov/ARStitle/ and https://azsos.gov/

Applicant/Permittee: The person (see definition of person below) who is applying for the permit is the Applicant; this
is the same person who will become the Permittee once the permit is issued and will be
responsible for compliance with the terms and conditions of the permit, rules and statutes, and all
financial assurance requirements, monitoring, reporting and contingency requirements, corrective
actions and compliance actions as a result of permit violations. Typically, the company or
government entity is the Applicant/Permittee, and will designate an authorized person to
sign the certification statement on the application.

NOTE: The Applicant must be an entity authorized to do business in the State of Arizona. The
permit must be issued to either a (1) Corporation (2) Limited Liability Company (3) Partnership
[includes Limited Liability Partnership or Limited Liability Limited Partnership] or (4) an
Individual or Sole Proprietorship authorized to do business in Arizona. The Applicant should
confirm their status as follows prior to submitting an application: Arizona Corporation
Commission (for corporations and limited liability companies); Secretary of State (for
partnerships, limited partnerships, limited liability partnerships, and limited liability limited
partnerships); Requirements in Arizona Revised Statutes Title 41, Chapter 6 Administrative
Procedure, Article 7.2 - Licensing Eligibility concerning citizenship and residency (for
individuals).

Authorized Agent: The licensing time frame rule provides the option for the Applicant’s agent, authorized by the
Applicant, to receive all notices issued by the Department under Article 5, Title 18, Chapter 1
(A.A.C. R18-1-503(A)(3).

Discharging facilities: Defined in A.R.S. 849-241 as: surface impoundments, including holding, storage, settling,
treatment or disposal pits, ponds and lagoons; solid waste disposal facilities, injection wells; land
treatment facilities; facilities that add a pollutant to a salt dome formation, salt bed formation, dry
well or underground cave or mine; mine tailings piles and ponds; mine leaching operations;
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underground water storage facilities; sewage treatment facilities including on-site wastewater
treatment facilities; wetlands designed and constructed to treat municipal and domestic
wastewater for underground storage.

Discharge: Defined in A.R.S §49-201(12): the direct or indirect addition of any pollutant to the waters of the
state from a facility. For purposes of the aquifer protection permit program prescribed by article
3 of this chapter, discharge means the addition of a pollutant from a facility either directly to an
aquifer or to the land surface or the vadose zone in such a manner that there is a reasonable
probability that the pollutant will reach an aquifer.

Person: Defined in A.A.C. R18-9-A101(29): “Person” means an individual, employee, officer, managing
body, trust, firm, joint stock company, consortium, public or private corporation, including a
government corporation, partnership, association or state, a political subdivision of this state, a
commission, the United States government or any federal facility, interstate body or other entity.
A.R.S. 8 49-201(26). For the purposes of permitting a sewage treatment facility under Article 2 of
this Chapter, person does not include a homeowner’s association.

Licensing Timeframes

Licensing Time Frames (LTF) are specified by Arizona Department of Environmental Quality in A.A.C. R18-1-525,
which limits the number of business days ADEQ can review your project without a penalty. LTF for an individual permit
automatically defaults to an “Individual Permit (no public hearing)”. Likewise, the LTF for a significant amendment
automatically defaults to an “Individual Permit Significant Amendment (no public hearing)”. ADEQ may reassign the
license time if a public hearing is required or if the application is deemed “complex” in accordance with A.A.C. R18-1-
501(9).

. Admlnlstratlve_ Substantive Review | Overall Time Frame
License Type Completeness Review (business days) (business days)
(business days) Y Y

Individual Permit (no public hearing) 35 186 221

Individual Permit (with public hearing) 35 231 266

Complex Ind|V|dua_I Permit (no public 35 249 284
hearing)

Complex Individual _Permlt (with public 35 294 329
hearing)

Individual Permit Sl_gnlflce}nt Amendment 35 186 991

(no public hearing)
Individual Pe_rmlt Slgnlflcant Amendment 35 294 329
(with public hearing)
Individual Permit Other Amendment 35 100 135

Where to Submit the Application

Arizona Department of Environmental Quality
Groundwater Protection Value Stream

Attn: LTF Application Clerk

1110 West Washington Street, Mail Code 5415B-3
Phoenix, Arizona 85007

Withdrawing your Application

The Applicant may withdraw an application at any time during the application process in accordance with A.A.C. R18-1-
517. You may withdraw your application by submitting a written request to the reviewer assigned to your project.
Withdrawing your application causes the LTF to cease. A final bill will be assessed at the time of withdrawal.
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ADEQ Aquifer Protection

e Permit Application

GENERAL INFORMATION

1. Application to obtain [A.R.S. 49-241]:
New APP Amendment
Amendment to a current APP Inventory No.P-106360 LTF No. 78815
Description of all amendment requests and justification included in Report Section/Appendix 1
A copy of the current permit, annotated with any inconsistencies between the permit requirements and
the existing facilities or operation, included in Report Section/Appendix N/A

NOTE: ADEQ can provide the permit in WORD file format upon request.

2. Applicant/Permittee Name [A.A.C. R18-1-503(1)] (see Definitions):

Company/Government/Entity Name: (RESPONSIBLE FOR ALL PERMIT CONDITIONS)
Florence Copper Inc.

3. Applicant/Permittee - Certification Statement [A.A.C. R18-9-A201(B)(7)]:
I certify under penalty of law that this Aquifer Protection Permit application and all attachments were
prepared under my direction or authorization and all information is, to the best of my knowledge, true,
accurate and complete. 1 also certify that the APP discharging facilities described in this form is or will be
designed, constructed, operated, and/or closed in accordance with the terms and conditions the Aquifer
Protection Permit and applicable requirements of Arizona Revised Statutes Title 49, Chapter 2, and Arizona
Administrative Code Title 18, Chapter 9 regarding aquifer protection permits. | am aware that there are
significant penalties for submitting false information, including permit revocation as wells as the possibility
of fine and imprisonment for knowing violations.

Authorized person signature:
Name: Richard Tremblay

Title: _ Vice President Operations

Signature %m%

Date: ©2/2.7 /%ZD

4. Applicant/Permittee Address
Mailing Address: 1575 W Hunt Highway, Florence, Arizona, 85132

Billing Address: 1575 W Hunt Highway, Florence, Arizona, 85132

Email Address: RTremblay@tasekomines.com

Phone Number: (520) 374-3984
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5. Authorized Agent [A.A.C. R18-1-503(3)] (Optional, see Definitions):
Name: N/A

Firm Name N/A

Mailing Address: N/A
Email Address: N/A

N/A
Phone Number:

6. Facility Information [A.A.C. R18-1-503(2), A.A.C. R18-9-201(B)(1)]
Name: Florence Copper Inc.

Address: 1575 W Hunt Highway, Florence, Arizona, 85132

County: Pinal County

Latitude: 33 ° 03 - 00~ Longitude; 111+ 25 -~ 00~
Coordinate System used for Latitude and Longitude: |:|NAD27NAD83
Township _4S Range 9E Section: 26, 27, 28, 33, 34, and 35

7. Facility Notices of Violation, Consent Orders or Compliance Orders in the last 2 years [A.A.C. R18-9-
A202(A)(11), included in Report Section/Appendix N/A

8. Facility Owner

Company/Government/Entity Name; _ F lorence Copper Inc.

Richard Tremblay, Vice President Operations

Contact Person Name
Mailing Address: 1575 W Hunt Highway, Florence, Arizona, 85132

Email Address: RTremblay@tasekomines.com
(520) 374-3984

Phone Number:

9. Contact Person for Facility Emergencies [A.A.C. R18-9-A202(A)(11)]
Name: Richard Tremblay Title: _ Vice President Operations

Mailing Address: 1575 W Hunt Highway, Florence, Arizona, 85132

Email Address: RTremblay@tasekomines.com
(520) 374-3984  opile phone: (778) 373-4573

Phone Numbers landline:
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10. Contact Person(s) for Permit Compliance Schedule Items Notifications (Optional)

ADEQ has developed a tool to track compliance schedule items (CSls) 30 and 5 days before they are due, and
5 days after they become overdue. The person(s) identified, will receive email notifications in addition to the
Applicant/Permittee.

Name(s): _ Richard Tremblay

Email Address(es): RTremblay@tasekomines.com

11. Landowner
Company/Government/Entity Name; _Florence Copper Inc./Arizona State Land Department

Contact Person Name  Richard Tremblay

Mailing Address: 1575 W Hunt Highway, Florence, Arizona, 85132

Email Address: RTremblay@tasekomines.com
(520) 374-3984

Phone Number:
160 acres of the facility is located on land owned by the State of Arizona and is leased to Florence Copper under

Mineral Lease (No. 11-026500), which identifies Florence Copper as the lessee, and is included in as Exhibit 1-1.

12. Expected operational life of the Facility [A.A.C. R18-9-A201(B)(1)]
(Start date) December 2018 (Cjose Date) December 2020

13. Facility discharge or influent per day in gallons [A.A.C. R18-14-104, A.R.S. 49-242]: 432,000 (gallons)

14. All other federal or state environmental permits issued to the Applicant for the Facility or site,
including type and identification number [A.A.C. R18-9-A201(B)(1)], included
in Report Section/Appendix _1

15. Are you required to file a certificate of disclosure according to A.R.S. §49-109?
Yes, attached in Report Section/Appendix

No, not required

16. Evidence that the facility complies with applicable municipal or county zoning ordinances, codes and
regulations [A.A.C. R18-9-A201(B)(3)], included in Report Section/Appendix_N/A

17. Evidence of technical capability to carry out the terms of the permit (design, construction, and
operation) including licenses, certifications, training, and work experience [A.A.C. R18-9-A202(B)]
Attached in Report Section/Appendix N/A
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Cost Estimates and Financial Assurance Demonstration [A.A.C. R18-9-A201(B)(5) and
R18-9-A203]

Is this application for:

1) A new permit? YES __ NOX

2) Significant Amendment? YES__ NOX
NOTE: Updated cost estimates may be required for a significant amendment as defined by rule if required to
address incremental changes in the cost estimate that result from the significant amendment, A.R.S. § 49-
243(N)(2)(b).

3) Other Amendment for permit transfer? YES  NOX
4) Cost Estimate/Financial Demonstration update? YES___NO X
5) Estimate/Financial Demonstration at the direction of ADEQ? YES _ NO X
6) A permit that has not been amended in the last five years? YES___NO X

If you answered “YES” to ANY of the above questions, provide updated cost estimates and a financial
assurance demonstration. If you answered “NO” to ALL of the above questions, skip this section and
continue to the “Technical Information’ Section.

18. Cost Estimates provided in Report Section/Appendix N/A

Closure costs and a financial demonstration are required even if the Applicant does not intend to close the
facility in the near future. The closure and post-closure cost estimates must be based on the closure and post-
closure plan/strategy (required by Application Item 32, below). Please see checklists for closure plans/strategies
and cost estimate on the ADEQ website: http://www.azdeq.gov/node/542

NOTE: Cost estimates must be derived by an engineer, controller or accountant. Except as exempted by A.R.S.
8 32-144.A.7 (employees of mining companies), professional documents, such as reports, plans and
specifications, are to be signed by an Arizona registered engineer or geologist (A.R.S. 8 32-125). Cost estimates
prepared by an engineer, design documents and engineering analysis must be signed and sealed by an Arizona
Registered Professional Engineer, and must not include labels such as “Draft”, “Preliminary”, or “Not for
Construction” per A.R.S. § 32-101(B)(10 and 11) and 32-125.

Provide the cost estimates in the spaces provided below and attach supporting documentation for the cost
estimates.

a. Construction $ NA
b. Operation $ NA
c. Maintenance $ N/A
d. Closure $ NA
e. Post-Closure $ N/A
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19. Financial Assurance Demonstration for either (a) non-government or (b) government:
Indicate which financial assurance demonstration will be provided to cover the cost of Closure and Post-closure.
It is preferable to wait for ADEQ to review and approve the cost estimates prior to submitting the finalized
financial demonstration required by Item 19; simply indicating the type of demonstration is adequate for
submittal of the application. Please see the ADEQ website for financial assurance mechanism templates and
instructions at http://azdeq.gov/financial-responsibility-options-apps
Provide information based on whether the Applicant/Permittee is a non-government or government entity:
a. A non-government entity:
i. Financial Assurance Mechanism selected N/A
ii. Details of any financial mechanism held by another government agency for the purpose of closure and
post-closure activities described in the closure plan/strategy, provided
in Report Section/Appendix N/A
iii. A letter on Company letterhead signed by the Chief Financial Officer, as required by A.A.C. R18-9-
A203, is attached in Report Section/Appendix N/A
b. A government entity:
I. A statement that indicates how the entity is capable of meeting the costs listed in the Cost Estimate
section above is included in Report Section/Appendix N/A
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APPLICATION TECHNICAL INFORMATION

20. Facility description, including the following information, is provided
in Report Section/Appendix N/A
a. A general description of what the facility does.
b. When operations began or are estimated to begin.
c. A general description of the facility process as it relates to the discharge, including:
I. Operating, proposed and closed discharging facilities, or activities that discharge,
ii. source(s) of wastewaters/waste, and
iii. facility or location where the wastewater/waste is discharged.
NOTE: see the Definitions section for “discharging facility” and “discharge”

21. Process flow diagram that shows the activity producing the discharge (e.g. wastewater treatment,
cooling, manufacturing), including the pertinent elements that affect the quality of the discharge, is
included as Report Section/Appendix N/A

22. List the discharging facilities and activities that discharge in the table below. Indicate whether they
are currently operating/existing, are proposed as new, or are to be closed as part of this permit
application, and provide their location [A.R.S. 49-241]. Additional facilities listed in Report
Section/Appendix N/A

Facility or Activity Name (e.g. Existing, Proposed | Latitude Longitude
Evaporation Pond 1) or to be closed

In Situ Area Well Block Existing 33 ° 03 *1.39” 111° 26 469~
Process Water impoundment Existing 33 ° 03 °8.67~ 111° 25 22.18”
Run-off Pond Existing 33 ° 03466~ 111° 25 226"

23. Map(s) [A.A.C. R18-9-A202(A)(1)], included in Report Section/Appendix N/A
Include the following:

1) North arrow

2) Scale

3) Topography with sufficient resolution and legible elevations of contours for the facility
4) Facility location

5) Property line(s) and use of adjacent property

6) Overlay of State or Federal land

7) All known water wells within 1/2 mile of property boundary

8) Labeled with ADWR Well Number, latitude and longitude

9) Provide the uses and well construction details of the water wells, if known, water level elevations in the
wells, and highlight/identify the nearest downgradient well. Tabulation of this data to prevent excessive
labeling on the site plan itself is preferred.)
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24. Site Plan [A.A.C. R18-9-A202(A)(2), (4) and (8), A.R.S. 49-244], included in
Report Section/Appendix N/A

Include the following:

1) North arrow

2) Scale

3) Property lines

4) Structures

5) Water wells

6) Injection Wells

7) Drywells and their uses
8) Topography

9) All known borings

10) 100-year floodplain (FEMA Flood Insurance Rate Map (FIRM) 100-year showing floodplain boundary
preferred)

11) Surface water bodies
12) Surface water flow direction(s)
13) Groundwater flow direction(s)

14) Pollutant Management Area (PMA)

NOTE: In cases where the site is very large, there are multiple PMAS or there is an excessive amount of
information that would make the site plan indecipherable, it may be clearer to provide site plans for discrete
areas or provide a separate site plan with the PMA, DIA and POC wells.

15) Discharge Impact Area (DIA).

Also, include the following with the latitude and longitude:

1) Discharging facilities/discharge locations and existing and proposed Point of Compliance (POC)
locations and/or wells

2) Tabulation of this data to prevent excessive labeling on the site plan itself is preferred.

a. For open pit mine facilities, show the delineation of the passive containment capture zone
(PCC2Z) and the open pit boundary, if relying on this for BADCT.

b. For Sewage Treatment Facilities include effluent sampling and effluent discharge location(s)
with latitude and longitude, and setback distance(s) measured from the treatment and disposal
components within the sewage treatment facility to the nearest property line of an adjacent
dwelling, workplace, or private property.
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e Is this application for a Sewage Treatment Facility (STF)? YES __ NO X
e If you answered “YES” to the question above, skip items #25 through 27, and proceed to item #28.

25. Characterization of discharge [A.A.C. R18-9-A202(A)(4)], included
in Report Section/Appendix N/A

For all non-STF facilities: provide characterization of discharge to include a summary of known past and
proposed facility discharge activities. Provide estimated discharge characteristics or results of actual
discharge characterization, and quantities/flow rate. Tabulated data is preferred with laboratory results
included as an appendix.

Professional Document Requirements

Please note that, except as exempted by A.R.S. § 32-144.A.7 (employees of mining companies),
professional documents, such as reports, plans and specifications, are to be signed by an Arizona registered
engineer or geologist (A.R.S. § 32-125). Cost estimates prepared by an engineer, design documents and
engineering analysis must be signed and sealed by an Arizona Registered Professional Engineer, and must
not include labels such as “Draft”, “Preliminary”, or “Not for Construction” per A.R.S. § 32-101(B)(10 and
11) and 32-125.

The following application sections are typically considered professional documents: Application Items 26
through 32 (Design Documents, BADCT Description, Hydrogeologic Study, Demonstration of Compliance
with AWQS at POC, Monitoring Proposal, Contingency Plan, and Closure/Post-closure Plan/Strategy) and
Item 35, 36 and 39 for Sewage Treatment Facilities (Design Report, Engineering Plans and Specifications,
and Sludge Treatment facilities).

26. Design Documents [A.A.C. R18-9-A202(A)(3)], included in Report Section/Appendix N/A

For all non-STF facilities: provide facility design documents, proposed or as-built, indicating the
configuration or other engineered elements of the facility affecting discharge. Drawings must be legible
with readable font sizes and include sufficient detail to indicate the key design features. When formal as-
built plans are not available, provide documentation sufficient to allow evaluation of those elements of the
facility affecting discharge, following the demonstration requirements of A.R.S. 49-243(B).

Provide construction specifications and a quality control/quality assurance plan for new facilities.

27. Best Available Demonstrated Control Technology “BADCT” Description® [A.A.C. R18-9-A202(A)(5)],
included in Report Section/Appendix N/A

For all non-STF facilities: provide design information pertaining to all discharging facilities including all
calculations/analyses to demonstrate that all facilities are designed per BADCT guidance or rule.
Examples include: facility sizing, stability analyses, water balance, freeboard calculations, liner leakage rate

calculations

For further specifics, please see the Mining and Industrial APP Engineering Substantive Checklist on the
ADEQ website: http://www.azdeg.gov/node/542.
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28. Hydrogeologic Study or justification that a limited study or no study is required [A.A.C. R18-9-
A202(A)(8)], included in Report Section/Appendix N/A

For further specifics, please see the Hydrology Substantive Review Checklist on the ADEQ website:
http://www.azdeq.gov/node/542.

29. Demonstration of Compliance with AWQS at POCs [A.A.C. R18-9-A202(A)(6)], included in Report
Section/Appendix N/A

For further specifics, please see the Hydrology Substantive Review Checklist on the ADEQ website:
http://www.azdeq.gov/node/542.

30. Monitoring Proposal [A.A.C. R18-9-A202(A)(9)], included in Report Section/Appendix 2

A detailed proposal indicating the alert levels, discharge limitations, monitoring requirements, compliance
schedules, and temporary cessation or plans that the Applicant will use to satisfy the requirements of A.R.S.
Title 49, Chapter 2, Article 3 and Articles 1 and 2 of Chapter 9. Include as applicable, discharge and
groundwater monitoring and operational/inspections. Indicate sampling point(s) with latitude and longitude
(e.g. effluent, discharge, groundwater monitoring or other sampling points)

31. Contingency Plan [A.A.C. R18-9-A202(A)(7) and R18-9-A204], included in
Report Section/Appendix N/A

32. Closure and Post-closure Plan/Strategy [A.A.C. R18-9-A202(A)(10)], included in
Report Section/Appendix N/A

For further specifics, please see the Closure and Post-closure Plan/Strategy and Cost Estimate Checklist on the
ADEQ website http://www.azdeg.gov/node/542

Sewage Treatment Facility Applications ONLY (ltems 33 through 39)

33. For Sewage Treatment Facilities (STFs), indicate the effluent disposal method(s) to be utilized and the
disposal capacity for each method [A.A.C. R18-9-B202]:

Disposal Method I(:glg;//v d;z;l/[))amty
I:l Beneficial reuse under a Recycled Water Permit N/A

[ surface impoundment primarily for evaporation N/A

[] surface impoundment primarily for recharge to groundwater N/A

[ ] Discharge to a Water of the U.S. under a Clean Water Act Permit (NPDES/AZPDES) N/A
[_]Vvadose zone injection wells N/A

]:[ Injection wells directly into groundwater N/A

g Land application for disposal; not reuse N/A
[_]other, describe: N/A
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34. Documentation that the Sewage Treatment Facility is in conformance with the Area-wide 208 Quality
Management Plan for Sewage Treatment Facilities [A.A.C. R18-9-A201(B)(6)].
Included in Report Section/Appendix _ N/A

For further information on the 208 requirements, please see the ADEQ website http://www.azdeq.gov/208-
review

35. Sewage Treatment Facility Design Report [A.A.C. R18-9-B202], attached
in Report Section/Appendix _N/A
Include information pertaining to all discharging facilities including all calculations/analysis to demonstrate
that all facilities are designed per BADCT treatment performance requirements in rule. In addition, include
facility sizing, stability analyses, water balance, freeboard calculations, and liner leakage rate calculations.
An Arizona registered engineer shall seal the design report.
For further specifics please see the WWTP engineering review checklist on the ADEQ website
http://www.azdeq.gov/node/542.

36. Sewage Treatment Facility Engineering Plans and Specifications [A.A.C. R18-9-B203], included
in Report Section/Appendix N/A
The documents may include manufacturer’s specifications and cut sheets and shall be sealed by an Arizona
registered engineer.

37. Sewage Treatment Facility Recycled Water classification [A.A.C. R18-11, Article 3]: N/A

38. Sewage Treatment Facility Set-back map [A.A.C. R18-9-B201(1)], included
in Report Section/Appendix N/A

39. Sewage Treatment Facility sludge treatment and disposal description [A.A.C. R18-9-B202]. Included
in Report Section/Appendix N/A
If treatment or disposal at the facility includes discharging facilities, include the Design and BADCT
information required by Items 26 and 27 above. Example of a discharging facility is a sludge drying bed.

END OF APPLICATION FORM
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APPENDIX 1

(Item 1) Amendment Description



Application to Amend Aquifer Protection Permit No. P-106360
Florence Copper Project

Appendix 1: Amendment Description

1.1 INTRODUCTION & /30/
o. 9 2/

Florence Copper Inc. (Florence Copper) has requested amendment of Aquifer Protection Permit (APP)

No. P-106360 under the “Other” permit amendment process authorized by Arizona Administrative Code

(A.A.C.) R18-9-A211(D).

The purpose of this amendment is to revise the bulk electrical conductivity (EC) alert levels (AL) currently
included in APP No. P-106360. The AL revision is warranted due to the natural variability of measured
bulk EC values that extend beyond the observed range of the initial ambient bulk EC dataset. Florence
Copper proposes herein to calculate new ALs using the same procedure used to establish the current
ALs using the full range of bulk EC data to capture variability driven by changing natural conditions.

The requested amendment qualifies as an Other Amendment in accordance with A.A.C. R18-9-A211(D)
because the requested change does not meet the criteria specified under A.A.C. R18-9-A211(B) or (C)
which define Significant and Minor Amendments, respectively. A.A.C. R18-9-A211(D) states that the
Director may issue an Other Amendment if the amendment does not meet the criteria for a Significant
or Minor Amendment. The applicability of criteria pertaining to a Significant or Minor amendment are
summarized in Tables 1 and 2, respectively.
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Application for Aquifer Protection Permit Amendment
Florence Copper Project

Appendix 1: Amendment Description

including change of disposal
method

Table 1. Significant Amendment Permit Application Criteria
Applies to
(TR [T i Description of Criterion il Notes
Type Reference Proposed
Amendment
Significant A.A.C. R18-9- | Part or all of existing facility No No new facilities are
Amendment A211(B)(1) becomes a new facility proposed
A.A.C R18-9- A.A.C. R18-9- | Physical change in a permitted No No physical change is
A211(B) A211(B)(2) facility or change in its method proposed to the permitted
of operation facility, the existing facility
will be used as originally
planned and permitted
A.A.C. R18-9- | The facility can no longer No Discharge will comply with
A211(B)(3) demonstrate that its discharge the Aquifer Protection
will be compliant Permit (APP) No. P-101704
A.A.C. R18-9- | The permittee requests less No There is no requested
A211(B)(4) stringent monitoring that reduction in monitoring
reduces the frequency or frequency or number of
number of pollutants monitored pollutants monitored
A.A.C. R18-9- | Itis necessary to change the No There is no requested
A211(B)(5) location of a point of change in the location of
compliance points of compliance
A.A.C. R18-9- | Itis necessary to update Best No The subject facility was
A211(B)(6) Available Demonstrated Control constructed as permitted
Technology for a facility that
was not constructed within
5 years of permit issuance
A.A.C. R18-9- | The permittee requests less No The requested discharge
A211(B)(7) stringent discharge limitation limitation is the same as
originally permitted for the
subject facility
A.A.C. R18-9- | Itis necessary to make an No There is no proposed
A211(B)(8) additional or substantial change change to the facility
in closure requirements to closure requirements which
provide for post-closure are already covered under
monitoring and maintenance APP No. P-101704
A.A.C. R18-9- | Material and substantial No No change is proposed to
A211(B)(9) changes to a permitted facility the permitted facility or

disposal method
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Application for Aquifer Protection Permit Amendment
Florence Copper Project

Appendix 1: Amendment Description

Table 2. Minor Amendment Permit Application Criteria

other permit limits based on
monitoring subsequent to
permit issuance if a requirement
to establish the ALs or AQLs and
the method of the calculation of
the levels was established in the
original permit

Applies to
IR TS i Description of Criterion il Notes
Type Reference Proposed
Amendment
Minor A.A.C. R18-9- | Correct a typographical error No The purpose of the
Amendment A211(C)(1) requested amendment is
not to correct typographical
errors
A.A.C. R18-9- | Change nontechnical No The purpose of the
A211(C)(2) administrative information requested amendment is
not to correct nontechnical
administrative information
A.A.C. R18-9- | Correct minor technical errors No The purpose of the
A211(C)(3) requested amendment is
not to correct minor
technical errors
A.A.C. R18-9- | Increase the frequency of No The purpose of the
A211(C)(4) monitoring or reporting, or to requested amendment is
revise a laboratory method not to change monitoring,
reporting, or laboratory
method requirements
A.A.C. R18-9- | Make a discharge limitation No The purpose of the
A211(C)(5) more stringent requested amendment is
not to make discharge
limitations more stringent
A.A.C. R18-9- | Make a change in recordkeeping No No change is requested to
A211(C)(6) or retention requirement recordkeeping or retention
requirements
A.A.C. R18-9- | Insert calculated alert level (AL), No The permit does not include
A211(C)(7) aquifer quality limits (AQL) or a requirement to establish

alert levels subsequent to
permit issuance

This requested amendment is for the purpose of calculating an AL in accordance with

A.A.C. R18-9-A211(D)(2)(h). This requested amendment does not include a change in operation or
monitoring of the facility, and consequently is not a Significant Amendment. Because the amendment
does not make minor language changes, examples of which are provided in A.A.C. R18-9-A211(C), it is
not a Minor Amendment.

Examples of actions that may constitute an Other amendment of an individual permit are provided in
A.A.C. R18-9-A211(D)(2)(a-l). One of the examples provided in A.A.C. R18-9-A211(D)(2)(h) is:

A calculation of an alert level, AQL, or other permit limit based on monitoring
subsequent to permit issuance.
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Florence Copper herein requests an Other amendment of APP No. P-106360 for the purpose of
submitting a calculated AL based on monitoring conducted subsequent to permit issuance in accordance
with A.A.C. R18-9-A211(D)(2)(h).

1.2 GENERAL INFORMATION

The Florence Copper Project currently operates a production test facility (PTF) at the Florence Copper
site for the purpose of demonstrating the feasibility of in-situ copper recovery. The PTF is currently in
operation on the property in accordance with terms of APP No. P-106360. Applicant, owner, location
and facility information are provided on the accompanying application form.

1.3 LANDOWNER INFORMATION (ITEM 11)

The Florence Copper Project site includes an area of approximately 1,342 acres that consists of two
contiguous parcels of land. The land parcels consist of 1,182 acres held in fee simple ownership and
160 acres on Arizona State Trust Lands under Arizona State Mineral Lease 11-26500. Ownership
information for the fee simple land and the Arizona State Land parcel are provided below.

Florence Copper Inc.

Attn: Mr. Richard Tremblay
1575 West Hunt Highway
Florence, Arizona 85132
(520) 374-3984

Arizona State Land Department
Mineral Lease #11-26500

Attn: Ms. Lisa Atkins

1616 West Adams Street
Phoenix, Arizona 85007

(602) 542-4631

A copy of the lease agreement for the portion of the property on Arizona State Land is included as
Exhibit 1-1.

1.4 OTHER STATE AND FEDERAL ENVIRONMENTAL PERMITS (ITEM 14)

1. APP No. P-101704, LTF No. 53498 issued 29 September 2017.
2. Underground Injection Control Permit No. ROUIC-AZ3-FY11-1 issued 20 December 2016.

1.5 FACILITY DESCRIPTION (ITEM 20)

The Florence Copper Project currently operates a PTF at the Florence Copper site for the purpose of
demonstrating the feasibility of in-situ copper recovery. The PTF is currently in operation on the
property in accordance with terms of APP No. P-106360. The PTF began operation in December 2018,
and is planning to continue operating until December 2020, unless otherwise authorized by the
amendment of APP No. P-101704. No changes to facility configuration, operation, discharging facilities,
activities that discharge, sources of waste, or location of discharge are proposed in conjunction with the
requested permit amendment.
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1.6 PROCESS FLOW AND DISCHARGE (ITEM 21)

The planned maximum volume of solution to be discharged to the water impoundment is

432,000 gallons per day or the equivalent of 300 gallons per minute (gpm). The maximum volume is
listed on the application form and represents a discharge of the full PTF wellfield volume for a period of

24 hours in response to a hypothetical upset condition. No change to the process flow discharge is
proposed in conjunction with the requested permit amendment.

1.7 DISCHARGING FACILITIES (ITEM 22)

The currently authorized discharging facilities are listed on the accompanying permit application form.
No change to discharging facilities operation, location, or discharge are proposed in conjunction with the
requested permit amendment.

1.8 CHARACTERIZATION OF DISCHARGE (ITEM 25)

The physical and chemical characteristics of discharge are described in the geochemical modeling report
generated in 2015 in support of the APP application for the PTF facilities. No change to the
characteristics of discharge is proposed in conjunction with the requested permit amendment.

1.9 DESIGN DOCUMENTS (ITEM 26)

Not applicable. No change to the facility design is proposed in conjunction with the requested permit
amendment.

1.10 BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY DESCRIPTION (ITEM 27)

Not applicable. No new construction or modification of discharging facilities is proposed in conjunction
with this amendment.

1.11 HYDROGEOLOGIC STUDY (ITEM 28)

Not applicable. The purpose of the requested amendment is to revise the bulk EC ALs for the PTF
wellfield. No hydrogeologic study is required to calculate the proposed bulk EC AL values.

1.12 DEMONSTRATION OF COMPLIANCE WITH AQUIFER WATER QUALITY STANDARD AT POINTS OF
COMPLIANCE (ITEM 29)

Not applicable. No changes are proposed to the existing points of compliance for the existing
discharging facilities.

1.13 MONITORING PROPOSAL (ITEM 30)

A detailed monitoring proposal describing the proposed revised bulk EC Al values is included in
Appendix 2. No other changes are proposed to the existing monitoring program.
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1.14 CONTINGENCY PLAN (ITEM 31)

Not applicable. No changes are proposed to the current contingency plan in conjunction with the
requested permit amendment.

1.15 CLOSURE AND POST-CLOSURE PLAN (ITEM 32)
Not applicable. No changes are proposed to the closure and post-closure plan in conjunction with the
requested permit amendment. Closure and post-closure costs for the water impoundment have been

submitted to the Arizona Department of Environmental Quality within the past 5 years and remain
current.
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Arizona State Land Mineral Lease



MINERAL LEASE
11-26500
Florence Copper Inc.
1575 W. Hunt Highway
Florence, AZ USA 85132

N2S2 Section 28, T4S, ROE
Pinal County

Term

December 13, 2013 — December 12, 2033

STATE LAND DEPARTMENT

STATE OF ARIZONA
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17.1

17.2

17.3

17.4

17.5

17.6

17.7

17.8

17.9

17.10

17.11

Article 17
USE OF WATER

Groundwater Rights. Lessee shall be entitled to the use on the Leased Land of groundwater as defined
in A.R.S. §45-101, or any successor statute, for purposes consistent with this Lease. Lessee shall obtain
all required permits from the Arizona Department of Water Resources ("ADWR"). If Lessee shall develop
any groundwater on the Leased Land, Lessee shall not acquire any rights with respect to the
groundwater, except the right to use such water in accordance with applicable law, on the Leased Land
during this Lease.

Alternate Groundwater Source. If Lessee uses, on the Leased Land, groundwater, or water from other
sources, that use shall not (1) cause such water or any rights with respect to that water to be appurtenant
to the Leased Land, or (2) affect in any way Lessee's rights with respect to the water, or unlawfully
degrade groundwater quality.

Well Abandonment. Prior to the Lessee vacating the Leased Land, Lessee agrees to contact the
Department to confirm whether the well(s) are required to be abandoned or capped. If requested by the
Department, the Lessee may be required to conduct groundwater quality analysis. All fees associated
with well capping, abandonment, and groundwater quality analysis shall be borne by the Lessee.

Surface Water Rights. The rights of Lessor and Lessee concerning the application for an establishment
of any rights with respect to surface water as defined in A.R.S. §45-101, or any successor statute, shall
be governed by State law.

Validity of Surface Water Rights. Nothing in the provisions of this Lease shall affect the validity of any
rights established by or for Lessor or Lessee with respect to surface water, as defined in A.R.S. §45-101,
prior to the commencement date of this Lease.

Establishment of Water Rights. The application for and establishment by Lessor or Lessee (as agent of
the State of Arizona) of any surface or groundwater rights shall be in the name of the State of Arizona
(Arizona State Land Department), and; such rights shall attach to and become appurtenant to the Leased
Land in accordance with the provisions of A.R.S. Title 45, Chapters 1 and 2.

Lessor Notification. Lessee shall promptly notify Lessor in writing of any initial filings made by Lessee
with any governmental agency or court concerning the establishment or adjudication of any claim to a
water right relating to the Leased Land. Upon request of Lessor, Lessee shall furnish copies of any
document filed with the agency or court.

Annual Report: The ADWR requires an annual report of groundwater pumped from non-exempt well(s)
within both Active Management Areas and Irrigation Non-Expansion Areas. If applicable, Lessee shall
submit to ADWR the Annual Water Withdrawal and Use Report and associated fees within the time period
specified by ADWR. Lessee shall provide a copy of such report to Lessor.

Water Use Not Beneficial to Lease. If Lessee desires to move groundwater off the Leased Land, or use
groundwater for purpose(s) different from those stated in this Lease, Lessee shall file an application with
Lessor for a public auction water sale. Movement of groundwater from the Leased Land prior to a public
auction is prohibited.

Guarantee of Availability or Quality. Lessor, by issuing this Lease, makes no guarantee with respect to

groundwater availability or groundwater quality.

Lessor’s Access. Lessee shall provide the Lessor's personnel access to well(s) on the Leased Land.
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damage to property which may arise from or in connection with the Lease.

The insurance requirements herein are minimum requirements for this Lease and in no way limit the
indemnity covenants contained in this Lease. The State of Arizona in no way warrants that the minimum
limits contained herein is sufficient to protect the Lessee from liabilities that might arise out of the
perfarmance of this Lease. Lessee is free to purchase additional insurance.

Lessee shall provide coverage with limits of liability not less than those stated below.

1.

Commercial General Liability (CGL) - Occurrence Form

Policy shall include bodily injury, property damage, personal and advertising injury, Explosion,
Collapse, and Underground (XCU), and products and completed operations.

o General Aggregate $2,000,000
o Products — Completed Operations Aggregate $1,000,000
o Personal and Advertising Injury $1,000,000
o Damage to Rented Premises $ 50,000
o Each Occurrence $1,000,000

a. The policy shall be endorsed, as required by this Lease, to include the State of Arizona,
and its departments, agencies, boards, commissions, universities, officers, officials,
agents, and employees as additional insureds with respect to liability arising out of the
use and/or occupancy of the Leased land.

b. Policy shall contain a waiver of subrogation endorsement as required by this Lease in
favor of the State of Arizona, and its departments, agencies, boards, commissions,
universities, and its officers, officials, agents, and employees for losses arising out of the
use and/or occupancy of the Leased Land.

Excess/Umbrella Liability in the minimum amount of $5,000,000 to follow form the primary CGL
policy.

Business Automobile Liability. To cover all owned, hired and/or non-owned of Lessee in the
minimum amount of $1,000,000.

NOTE LIMIT:
If hazardous materials are to be transported $5,000,000

“If the Lease includes hazardous materials transportation, the automobile liability policy shall
include the following endorsements:

e (CA 99-48 Pollution Liability — broadened coverage for covered autos

= MCS-90 (Motor Carrier Act) — endorsements

a. The policy shall provide Automobile Pollution Liability specific to the transportation of
hazardous materials.

The policy shall be endorsed as required by this Lease, to include the State of Arizona, and its
departments, agencies, hoards, commissions, universities, officers, officials, agents, and
employees as additional insureds with respect to liability arising out of the activities performed by
or on behalf of the Lessee, involving automobiles owned, leased, hired or borrowed by the
Lessee.

Policy shall contain a waiver of subrogation endorsement as required by this Lease in favor of the
State of Arizona, and its departments, agencies, boards, commissions, universities, officers,
officials, agents, and employees for losses arising from work performed by or on behalf of the
Lessee.
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Appendix A
LEGAL DESCRIPTION

STATE OF ARIZONA LAND DEPARTMENT
1616 W. ADAMS
PHOENIX, AZ 85007

KE-LEASE#: 11-26500-00 APPTYPE: RENEWAL

AMENDMENT#: 0

LAND # LEGAL DESCRIPTION

T4S, ROE, S28 N2S82

ACREAGE

160.00
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Appendix B
GENERAL LOCATION MAP
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IN WITNESS HEREOF, the parties hereto have signed this Lease effective the day and year set forth in Article

2.1

ARIZONA STATE LAND DEPARTMENT
State Land Commissioner

By: Uz a0 A /4 fﬁé/lh-f G

LAHY
'
N

: FLORENCE COPPER INC.
essee
é%;yﬂwﬁ,ééwﬁﬁéé4é%w%t
Authorized Repr¢sentative Title
QMW//S 79/ eJ
Signature " Date
/575 4) Lk Loy
Address ' 12
/A‘Mw . 4”V : 45132
City K ﬁtate Zip
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(Item 30) Monitoring Proposal
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PRODUCTION TEST FACILITY
FLORENCE COPPER PROJECT
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for Florence Copper Inc.
Florence, Arizona
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1. Introduction

Florence Copper Inc. (Florence Copper) has constructed the Production Test Facility (PTF) as a
demonstration of In-Situ Copper Recovery (ISCR) at the Florence Copper Project (Site) in Florence,
Arizona. The Temporary Aquifer Protection Permit No. P-106360 (APP) and the Underground Injection
Control (UIC) Permit No. R9UIC-AZ3-FY11-1 for the PTF mandate the establishment of a bulk electrical
conductivity (EC) monitoring program for the interface between the lower basin fill unit (LBFU) and the
bedrock oxide unit (Oxide). The purpose of this monitoring proposal is to establish new alert levels (AL)
for the bulk EC monitoring required at the PTF wellfield. No other monitoring changes are proposed in
this monitoring proposal.

Prior to operation of the PTF, Florence Copper collected ambient bulk EC data at the PTF wellfield for
the purpose of establishing baseline conditions and the calculation of bulk EC ALs. The ambient data
were collected between 24 May and 3 August 2018 on a total of 25 days, 5 more than the minimum
20 days required by the APP. Daily data collection was conducted 5 times per week from 24 May
through 21 June 2018, after which 5 additional daily measurements were collected from 30 July through
3 August 2018. The additional week of data collection was added to further evaluate the effects of
operating PTF equipment in monsoon storms. The baseline bulk EC data showed sensitivity to
precipitation events, but otherwise had relatively low variability (generally less than 1 ohm-meter

[Q m]). The variability of the baseline dataset, sensitivity to environmental changes, and method for
calculation of the ALs were described in the AL proposal dated August 2018. The 2018 AL proposal
noted that rainfall was observed to affect the bulk EC measurements because it added soil moisture at
the surface which would lower temperatures in the surficial infrastructure used to collect the data.
Temperature fluctuations change the resistivity of the cables used to transmit the signals to and from
the wells from the resistivity instrument as well as the cables at the surface used as reference
electrodes.

The initial ambient bulk EC data were collected over a relatively short period of time in the summer of
2018, and consequently were not expected to fully characterize potential variability arising from
seasonal environmental changes in ambient temperatures and in soil moisture. The August 2018 AL
proposal noted that these types of seasonal changes have the potential to affect the surficial
components of the bulk EC monitoring system, the grounding network, and the reference electrodes
used to process the raw bulk EC data.

Bulk EC data collected on 21 November 2019, reflected a downward shift in resistivity values of a
sufficient magnitude to result in exceedance of the AL at five sensor pairs located on three monitoring
horizons. The observed downward shift affected all sensor pairs on all monitoring horizons at the PTF
wellfield. The exceedances were subsequently confirmed by bulk EC measurements made on

26 November and 3, 4, and 5 December 2019. As described further below, the downward shift in bulk
EC values followed successive precipitation events which resulted in environmental changes that
affected all bulk EC measurements taken at the PTF wellfield.

In accordance with Section 2.6.2.7 of the APP, within 30 days of the confirmed exceedances, Florence
Copper completed a report describing the cause, impact, and mitigation of the bulk EC exceedances.
The report (included as Attachment 1) concluded that the downward shift in bulk EC values was the
result of environmental changes resulting from the preceding precipitation events, similar to the
demonstrated sensitivity observed during the initial ambient monitoring.
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As a result of the observed sensitivity to changes in surficial environmental conditions, Florence Copper
herein proposes to calculate new ALs for use in continued bulk EC monitoring. This monitoring proposal
summarizes the bulk EC data collected since the beginning of operational monitoring and presents
revised bulk EC ALs, calculated using the same procedure used to establish the initial ALs, which
incorporates the broader monitoring record and observed temporal variability.
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2. Bulk EC AL Calculation Methodology Defined in the APP

Section 2.5.9 of the APP describes methodology for calculating the bulk EC ALs. The methodology
described in the APP was used to establish the initial bulk EC ALs, and is defined as the following:

1. Outlier test to identify observations that deviate markedly from other observations in the
dataset.

2. An analysis of variance (ANOVA) of means.

3. Aregression analysis to identify which observed variations are significant and to identify
interfering correlations which could be affecting the observations (e.g., temperature, time of
day, electrical storm activity, etc.).

The same statistical methodology applied to the initial ambient dataset was applied to the subsequent
monitoring data to calculate the ALs proposed herein.

2.1 BULK ELECTRICAL CONDUCTIVITY SENSORS

The bulk EC compliance monitoring system includes three bulk EC sensors, installed on each of the seven
observation wells (identified as 0-01 through 0-07) at the edge of the PTF wellfield, resulting in a total
of 21 sensors for compliance monitoring. One additional sensor is installed at each observation well, at
a depth of 20 feet below the lowest compliance sensor for use in operational monitoring. The total of
28 sensors are configured to create four horizontal monitoring horizons with a vertical separation of
20 feet between each horizon. The monitoring horizons are numbered 1 through 4, with horizon 1
being the highest in elevation and horizon 4 being the lowest. Horizon 4 is located in the middle of the
40-foot thick exclusion zone and is used for operational monitoring. This allows Florence Copper to
adjust operations prior to an excursion reaching the compliance bulk EC sensors 20 feet above at the
contact between bedrock and the LBFU. Bulk EC monitoring horizon 3 is at the bedrock LBFU contact,
monitoring horizon 2 is 20 feet above the contact within the LBFU, and monitoring horizon 1 is 40 feet
above the contact, also within the LBFU. The sensors are numbered as follows, from shallowest to
deepest:

e BC-01 (BC1-02 in wells 0-03 and O-07): these are the shallowest sensors and are located within
the LBFU, approximately 40 feet above the LBFU/Oxide lithologic contact in each well.

e BC-02 (BC1-04 in wells 0-03 and 0-07): these sensors are located approximately 20 feet above
the LBFU/Oxide lithologic contact in each well.

e BC-03 (BC2-02 in wells 0-03 and 0-07): these sensors are located at the LBFU/Oxide lithologic
contact in each well.

e BC-04 (BC2-04 in wells 0-03 and 0-07): these sensors are located within the exclusion zone of
the Oxide, approximately 20 feet below the LBFU/Oxide lithologic contact.

A summary of the sensor depths and elevations is provided in Table 1. Figure 1 shows the locations of
the PTF observation wells at which the bulk EC sensors are installed.
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3. Bulk Electrical Conductivity Data Collection and Preparation

3.1 DATA COLLECTION

The operational monitoring period began prior to injection of ISCR solutions on 21 September 2018 and
extends through the present. Injection at the PTF wellfield began on 21 December 2018. The data used
to calculate the ALs proposed herein include data collected between 21 September 2018 and 3 January
2020, incorporating 3 months of operational bulk EC monitoring prior to the commencement of
injection. The operational monitoring data provide an opportunity to characterize seasonal
environmental changes affecting bulk EC values observed at the PTF. Potential greater temporal
variability may be observed in the future during wetter or drier periods than those occurring during the
data collection period; however, these data provide the best opportunity to evaluate temporal
variability based on existing observations. Because the ISCR fluid is highly conductive, and the bulk EC
data is collected in units of resistivity (the inverse of conductivity), an excursion of fluid would result in
significantly decreased resistivity values.

At each monitoring event, conductivity measurements between each sensor pair, in both the forward
and reverse directions, results in 378 unique measurements. Data collection is conducted using a
SuperSting™ R8 Resistivity Instrument. The HydroGeophysics (HGI) field personnel collected the data in
accordance with their quality assurance/quality control (QA/QC) procedures, which are included with
the form used to document data collection and evaluation. A copy of the HGI Bulk Conductivity Data
QA/QC Procedure and Documentation Form (V.2) is included in Attachment 2.

3.2 DATA POST-PROCESSING

The raw forward and reverse direction bulk EC data were measured in units of resistance (R = V/I, where
R is resistance in ohms [Q], V is voltage, and | is electrical current). The resistance of a material varies
with the length and cross-sectional area of the material the current travels through (Aizebeokhai, 2010;
Pierce et al., 2012). Thus, the resistance measured between two sensors will increase with distance.
Electrical resistivity, in contrast, is a physical material property that depends on the composition of the
material that current passes through. It is commonly reported as apparent resistivity (p,, in Q-m), which
represents the weighted average of the true resistivity values near a measurement. Resistance can be
converted to apparent resistivity by scaling with a geometric factor that accounts for the positions of the
current introduction and potential measurement sensors, as follows (Pierce et al., 2012):

pa = K*R

*  Where p, is apparent resistivity and K is the geometric factor
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For the pole-pole array used in the bulk EC tests at the PTF, the following expression gives K (Bevc and
Morrison, 1991; Loke, 2018):

K =2m*a
* Where ais the distance between the active transmitting and receiving sensors

The measured raw forward and reverse direction background bulk EC values were first averaged for
each sensor pair measurement, and then converted to apparent resistivity using the above equation.
The average apparent resistivity values were used in further statistical evaluation. The tabulated bulk EC
dataset, with all measurements reported in apparent resistivity, is included in Attachment 3.

3.3 DATA GROUPING

The bulk EC dataset has been divided into groups representing lithologic horizons. For each horizon,
only sensor pairs for which both sensors had the same relative lithologic location are evaluated
together. For example, the shallowest horizon, horizon 1, includes the sensor pairs highest in the wells
(all sensors numbered BC-01, and BC1-02 in wells 0-03 and 0-07); that is, the sensors located
approximately 40 feet above the LBFU/Oxide contact. In total, this grouping creates four horizons, each
of which contains 21 sensor pairs.

The APP establishes bulk EC AL values for monitoring horizons 1 through 3. Horizon 4 is located 20 feet
below horizon 3 in the middle of the 40-foot thick exclusion zone and does not have an AL. The three
upper horizons, horizons 1 through 3, are within the LBFU or at the LBFU/Oxide contact. Therefore, they
are monitored to demonstrate compliance with the APP conditions. Monitoring horizon 4 is used for
operational monitoring to allow Florence Copper to identify changing conditions prior to a potential
vertical excursion reaching the LBFU.
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4. Procedures for Determining Alert Levels (ALs)

Statistical evaluation of the average apparent resistivity was performed in two steps:

1. Exploratory data analysis was conducted to understand the data distribution and variability of
the bulk EC data over the monitoring period.

2. Nonparametric tolerance limits at a 95 percent confidence level were determined to be an
appropriate statistical method for calculating ALs for the baseline bulk EC data based on the
exploratory data analysis findings. The ALs were calculated for horizons 1, 2, and 3.

The nonparametric tolerance limits for horizons 1, 2, and 3, and the minimum detect values are listed in
Table 2. The prosed bulk EC ALs are listed in Table 3.

4.1 EXPLORATORY DATA ANALYSIS

The bulk conductivity dataset was examined by using various graphical and statistical test procedures to
characterize the variability in the measurements. Descriptive statistics were calculated for the data
from each sensor pair, including the number of observations, data range, mean, median

(50™ percentile), 95 percentile, variance, standard deviation, and coefficient of variation.

Exploratory data analysis was conducted to assess distribution and temporal trends. Normality of the
dataset was determined using Shapiro-Wilk tests at a significance level of 5 percent, as well as normal
probability plots. Data distribution and outlier presence was evaluated graphically using box plots, by
grouping all apparent resistivity measurements from all dates for each sensor pair. ANOVA tests were
used to assess the differences in mean between various data groups, including by day and sensor
location.

Variations in the data over time were evaluated using time series plots for each sensor pair. For each
series, two-tailed Mann-Kendall trend tests at a significance level of 5 percent were performed to
identify the presence of a stable, increasing, or decreasing trend. These variations were examined
alongside changing site conditions, including electrical activity in the wellfield, rainfall, and temperature.
The exploratory analysis plots are presented in Attachment 4.

4.1.1 Observed Spatial Patterns
In general, resistivity varies depending on lithology, moisture content, dissolved electrolyte content, and
fluid temperature (McNeill, 1980). Resistivity tends to decrease with increased porosity, water content,

and salinity (Loke, 2018).

The apparent resistivity values for the Florence PTF wellfield range from approximately 9 to 17 Q-m
(Attachment 4), which is consistent with established values for weathered igneous rocks (Palacky, 1987).

4.1.2 Observed Temporal Patterns
Measured bulk EC values vary throughout the monitoring period in response to changing environmental

conditions. Comparison of bulk EC data collected during the monitoring period to precipitation data
show correlation between precipitation events and observed declines in bulk EC values. Figures 2
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through 8 are time series plots of the average measured bulk EC values at each of the four monitoring
horizons at each of the seven observation wells throughout the operational monitoring period beginning
on 21 September 2018 and extending through 3 January 2020. The bulk EC data are plotted together
with precipitation data from a weather station (National Oceanic & Atmospheric Administration Station
ID US1AZPNOOQ75) located approximately 3.3 miles northeast of the PTF wellfield.

Figures 2 through 8 show that decline in bulk EC values occurred on all four monitoring horizons
following significant rain events throughout 2019, and that successive smaller rain events have a
cumulative residual effect on bulk EC values. During dry periods between rain events, as residual soil
moisture evaporates and soil temperatures rise, bulk EC values appear to stabilize or trend upwards.

Figures 2 through 8 also show the following characteristics:

1.

A downward shift of bulk EC values has occurred at a similar magnitude on every monitoring
horizon (horizons 1 through 4) following significant precipitation events and successive smaller
precipitation events. Review of the underlying data (Attachment 3) show that a similar
magnitude downward shift occurs on every sensor pair in the monitoring system on every
monitoring horizon. This shift indicates that changing conditions affected the entire monitoring
system equally, and that the change is not related to upward migration of injected fluid, but
rather is associated with a change in the baseline conditions in the grounding network or
reference electrodes used to process the individual bulk EC measurements.

The downward shift in bulk EC values detected on 21 November 2019 was preceded by two
precipitation events (14 and 20 November 2019) that each produced greater than 1 inch of
precipitation. Similar declines in bulk EC values were preceded by precipitation events on

25 September 2019, cumulative precipitation events between 31 January through 14 February
2019, and cumulative precipitation events between 5 and 19 October 2018. Similar to the

21 November precipitation event, each of the earlier precipitation events preceded a
system-wide decline in bulk EC values.

The observed changes in bulk EC values are not spatially localized within the PTF wellfield,
indicating that there is not a localized pathway for vertical migration of solution.

The observed change in bulk EC values did not progress from the lowest level sensors on
monitoring horizon 4, upward to horizons 3, 2, and 1 as would be expected if a vertical excursion
of injected fluid had occurred. Rather, the change occurred at a similar magnitude, at the same
time, at all sensor pairs on all monitoring horizons. The significance of this is that roughly equal
magnitude change occurred on horizons 1 and 4 at the same time, indicating that the cause of
the change is not upward movement of injected fluid.

The resistivity values measured at monitoring horizon 4 remain higher than those measured in
horizons 3, 2, and 1. This indicates that injected solution has not migrated upward through
horizon 4 to reach horizons 3, 2, and 1. Had injected solution migrated vertically upward, it is
anticipated that the lowest monitoring horizon, horizon 4, would have a lower resistivity than
the overlying horizons instead of the higher values measured at horizon 4.

Additional rain events occurred following the initial exceedance detection on 21 November and
during the period when confirmation monitoring was conducted resulting in effects similar to
those resulting from earlier storm events.
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It is important to note that precipitation falling on the ground surface at the PTF wellfield is not
infiltrating to the bulk EC sensors located in the well bores to cause a decrease in bulk EC values. Rather,
precipitation falling on the surface is affecting the equipment, grounding network, and reference
electrode system located at ground surface which are used to collect the bulk EC data for processing the
raw data.

4.1.3 Hydraulic Control During Changes in Bulk EC Measurements

Florence Copper maintained hydraulic control throughout the period of time that the bulk EC
exceedances occurred. Successful hydraulic control is indicated by two criteria established in the APP,
listed in Table 4.1-8 of the permit as “Recovered Volume to Injection Volume” and “Inward Hydraulic
Gradient.” These two criteria provide objective physical indicators that hydraulic control has been
maintained.

Table 4.1-8 of the APP requires that Florence Copper maintain a fluid recovery rate that is greater than
the injection rate. The purpose of this criterion is to ensure that a cone of depression is formed at the
PTF wellfield, inducing inward flow of groundwater from the surrounding formation. This criterion is
fundamental to the maintenance of hydraulic control during injection operations. Section 2.7.4.4.1 of
the APP requires that, on a quarterly basis, Florence Copper submit in a graphical format the daily
injected and recovered volumes or fluid and the percent recovery of fluid as a demonstration that
hydraulic conductivity has been maintained daily. Florence Copper has maintained a daily fluid recovery
rate that is greater than the injection rate throughout the fourth quarter of 2019, including the days
prior to, during, and following the occurrence of bulk EC exceedances. Tables 4, 5, and 6 list the daily
injection and recovery volumes for the months of October, November, and December 2019,
respectively. Figure 9 shows the daily injection and recovery volumes, and the percent recovery during
the months of October, November and December 2019. The data provided in Tables 5 and 6 and
plotted on Figure 9 show that Florence Copper maintained a greater recovery rate than injection rate
throughout the period of time prior to, during, and following the occurrence of the observed bulk EC
exceedances.

Table 4.1-8 of the APP requires that Florence Copper maintain a 1-foot water level differential between
recovery and observation wells located at the corners of the PTF wellfield. The purpose of this criterion
is to demonstrate inward flow of groundwater from the surrounding formation. Section 2.7.4.4.2 of the
APP requires that, on a quarterly basis, Florence Copper submit the daily water level measurements for
observation wells and recovery wells located at the corners of the wellfield as an additional
demonstration that hydraulic control has been maintained daily. Tables 7, 8, and 9 list the daily water
levels at each of the subject observation and recovery wells. Figures 10a through 10h show the daily
water level differential between the observation and recovery wells. The water level data provided in
tables 7, 8, and 9 and the plots provided in Figures 10a through 10h show that the required minimum
1-foot gradient was maintained throughout the time prior to, during, and following the occurrence of
the observed bulk EC exceedances.

The data plotted on Figures 9 and 10a through 10h demonstrate that Florence Copper maintained the
injection and recovery volume balance and the inward hydraulic gradient required to maintain hydraulic
control at the PTF wellfield during the period of time prior to, during, and following the observed bulk EC
exceedances. This fact indicates that observed exceedances are not the result of a loss of hydraulic
control.
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4.1.4 Potential Seasonal Variability

The August 2018 AL proposal noted the possibility that seasonal variability of environmental conditions
affecting the bulk EC measurements may result in fluctuations that exceed the calculated ALs proposed
in that document. The proposal also noted that it may be necessary to reevaluate the ALs after data has
been collected during times with cooler ambient air and soil temperatures. The dataset used to
calculate the bulk EC ALs proposed in this document includes a broader range of seasonal variability of
environmental conditions. As contemplated in the original bulk EC AL proposal, these bulk EC
observations indicate that apparent resistivity measurements change throughout the wellfield in
response to environmental conditions such as meteorological events. If greater changes are observed
with seasonal or weather shifts, Florence Copper will conduct additional data collection to identify the
source of the changes and will request an amendment to the APP to establish new ALs if necessary.

4.1.5 Potential Sensor Drift

The sensors are stainless steel probes that have been encased in the cement seal of each observation
well bore. Over time, the sensors are expected to chemically interact with the cement and formation
chemistry. This interaction may result in oxidation of the sensors, and cause changes in the measured
bulk EC values, potentially leading to drift in the baseline values.

Importantly, the signature of an excursion is expected to be notably different from any sensor drift that
might occur, even if the sensor drift causes the measured bulk EC values to approach the ALs. Because
the ISCR fluid is very conductive, an excursion of fluid from the injection zone would abruptly change the
measured bulk EC value in a very short time frame, in contrast to the gradual changes that would be
expected from sensor drift.

If sensor drift is observed, depending on its magnitude, bulk EC values may approach the ALs on one or
more horizons across the wellfield. If this type of change is observed over time, Florence Copper will
conduct additional data collection to identify the source of the changes and will request an amendment
to the APP to establish new ALs if necessary.

4.1.6 Potential Equipment Drift

As equipment is added, removed, or replaced in the wellfield or a well has to be replaced or worked
over, the changed conditions could potentially cause drift in the baseline bulk EC values. Changes
caused by these events are expected to be less significant than would be caused by an excursion of the
highly conductive ISCR fluid. Changes of this nature will be documented during bulk EC data collection
events. If changes are observed that are a result of these types of changes, additional data collection
will be conducted to confirm the condition, and Florence Copper will request an amendment to the APP
to establish new ALs if necessary.

4.2 DETERMINATION OF ALERT LEVELS
4.2.1 Lithologic Horizons
The reference dataset shows variability by lithologic horizon, with resistivity generally increasing from

horizon 1 to 4 (Figures 2 through 8). Due to these lithology-based differences in bulk EC, the proposed
ALs are calculated for the entire lithologic horizons (horizons 1 through 3). The electrode pair data
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within discrete lithologic horizons was grouped together and evaluated to establish a general AL that
applies to all sensor pairs located within a given lithologic horizon. The data from horizon 4, within the
Oxide unit, will be collected and used as an indicator that would allow Florence Copper to modify
operations if the data collected indicates that fluid has reached that level.

During each future monitoring event, the data from all electrode pairs will be collected and transmitted
to the Arizona Department of Environmental Quality as part of the quarterly compliance report.

4.2.2 Dataset Tolerance Limits

Exploratory analysis showed that the horizon data was nonparametric. Therefore, a nonparametric
tolerance limit approach was used to determine ALs (Guttman, 1970) in accordance with the APP
methodology. Table 2 presents the tolerance limits for horizons 1 through 3.

4.2.3 Alert Levels

The proposed ALs for each horizon are lower tolerance limits established using the minimum values
shown in Table 2. The proposed AL values are shown in Table 3. It is important to note that because the
dataset is non-parametric, the proposed ALs represent the minimum detection observed during the
referenced period. Unusually wet climatic conditions, or other environmental changes, may further
affect the observed bulk EC at the PTF wellfield.

Florence Copper does not propose any changes to the method defined in the APP for bulk EC monitoring
or reporting of bulk EC monitoring results.

4.3 DETERMINATION OF ALERT LEVEL EXCEEDANCES

Florence Copper does not propose any changes to the method defined in the APP for determining bulk
EC exceedances.

10

ALDRICH



5. Closing

Florence Copper has conducted operational bulk EC monitoring at the PTF wellfield in accordance with
the provisions outlined in APP No. P-106360 and UIC Permit No. RQUIC-AZ3-FY11-1, and has completed
statistical evaluation of the bulk EC data for the purpose of calculating AL values for horizons 1, 2, and 3
which incorporate the observed temporal variability. The AL values proposed in this report were
established based on the methods described in Section 2.5.9 of APP No. P-106360 and are suitable for
monitoring potential vertical excursions of injected fluid at the LBFU/bedrock contact and within the
LBFU. The AL values proposed in this report are compliant with APP No. P-106360 and UIC

No. RQUIC-AZ3-FY11-1 and are protective of the LBFU.

Please contact Mark Nicholls at 602-819-0913 with any questions you may have regarding the content of
this report.
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TABLE 1

LOCATION OF BULK ELECTRICAL CONDUCTIVITY SENSORS
FLORENCE COPPER PROJECT

FLORENCE, ARIZONA

Well Name Sensor Name Depth Elevation
(feet bgs) (feet amsl)
B-01-BC-01 400 1080
0-01 B-01-BC-02 420 1060
B-01-BC-03 439 1020
B-01-BC-04 460 1020
B-02-BC-01 389 1090
0-02 B-02-BC-02 409 1070
B-02-BC-03 430 1029
B-02-BC-04 450 1029
B-03-BC1-02 350 1128
0-03 B-03-BC1-04 370 1108
B-03-BC2-02 390 1088
B-03-BC2-04 410 1068
B-04-BC-01 350 1127
0-04 B-04-BC-02 370 1107
B-04-BC-03 390 1087
B-04-BC-04 410 1067
B-05-BC-01 344 1133
0-05 B-05-BC-02 364 1113
B-05-BC-03 384 1093
B-05-BC-04 404 1073
B-06-BC-01 324 1153
0-06 B-06-BC-02 343 1134
B-06-BC-03 364 1113
B-06-BC-04 384 1093
B-07-BC1-02 340 1138
0-07 B-07-BC1-04 360 1118
B-07-BC2-02 380 1098
B-07-BC2-04 400 1078
Notes

amsl = above mean sea level
bgs = below ground surface
-Wells 0-01 to O-07 are referred to as wells B-01 to B-07 in the design documents and bulk EC datdfiles.
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TABLE 2

TOLERANCE LIMITS FOR HORIZONS 1 THROUGH 3

FLORENCE COPPER PROJECT
FLORENCE, ARIZONA

Electrode Pair Horizon

Apparent Resistivity (Q-m)

Frequency Standard . Minimum Maximum
Mean . Normality
Deviation Detect Detect
Horizon 1 1365 12.39 1.305 no 9.67 14.95
Horizon 2 1365 12.52 1.253 no 9.89 14.97
Horizon 3 1365 12.61 1.244 no 10.07 16.61

Notes

0Q-m = ohm-meters

-Horizon 1 includes all electrode pairs approximately 40 feet above the lower basin fill unit (LBFU)/Oxide contact

-Horizon 2 includes all electrode pairs approximately 20 feet above the LBFU/Oxide contact.

-Horizon 3 includes all electrode pairs located at the LBFU/Oxide contact.

-The upper and lower tolerance limits for each horizon are Minimum Detect and Maximum Detect, respectively .
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TABLE 3

PROPOSED ALERT LEVELS FOR HORIZONS 1 THROUGH 3

FLORENCE COPPER PROJECT
FLORENCE, ARIZONA

Proposed Alert
Electrode Pair Horizon Level (Q-m)
Horizon 1 9.67
Horizon 2 9.89
Horizon 3 10.07

Notes

0Q-m: ohm-meters

-Horizon 1 includes all electrode pairs approximately 40 feet above the lower basin fill unit (LBFU)/Oxide contact
-Horizon 2 includes all electrode pairs approximately 20 feet above the LBFU/Oxide contact.

-Horizon 3 includes all electrode pairs located at the LBFU/Oxide contact.
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Q4 2019 DAILY INJECTION AND RECOVERY
VOLUMES WITH PERCENT RECOVERY

FLORENCE COPPER INC.
FLORENCE, ARIZONA

Table 4. October 2019 Daily Injection and Recovery Volumes

Daily Injection Volume| Daily Recovery Volume
Date (gallons) (gallons) Ratio PLS/Raff % Recovery
10/1/2019 360,000 403,200 1.12 112
10/2/2019 358,900 404,400 1.11 111
10/3/2019 359,000 405,800 1.11 111
10/4/2019 359000 403,400 1.12 112
10/5/2019 359,000 406,200 1.12 112
10/6/2019 351,000 405,600 1.11 111
10/7/2019 347,200 388,200 1.12 112
10/8/2019 347,400 386,300 1.12 112
10/9/2019 347,400 383,800 1.11 111
10/10/2019 331,000 383,200 1.15 115
10/11/2019 319,900 394,700 1.11 111
10/12/2019 321,000 404,300 1.11 111
10/13/2019 320,900 405,600 1.11 111
10/14/2019 320,900 397,900 1.12 112
10/15/2019 321,000 397,900 1.11 111
10/16/2019 321,500 396,800 1.11 111
10/17/2019 321,800 398,200 1.11 111
10/18/2019 321,500 398,700 1.11 111
10/19/2019 324,100 398,500 1.12 112
10/20/2019 318,800 396,200 1.12 112
10/21/2019 318,100 397,400 1.11 111
10/22/2019 319,700 396,900 1.11 111
10/23/2019 320,000 397,900 1.13 113
10/24/2019 319,500 396,400 1.12 112
10/25/2019 321,500 388,800 1.12 112
10/26/2019 319,600 398,200 1.14 114
10/27/2019 321,200 383,100 1.13 113
10/28/2019 321,200 363,000 1.10 110
10/29/2019 320,900 388,200 1.11 111
10/30/2019 321,200 398,600 1.12 112
10/31/2019 317,300 382,200 1.20 120
OCT Averages 330,694 395,148 1.12 112
Monthly Average
Injection Volume  |Monthly Average Recovery
OCT Averages (GPM) Volume (GPM)
230 274
Notes:

% = percent

GPM = gallons per minute

PLS = pregnant leach solution

Raff = Raffinate
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Q4 2019 DAILY INJECTION AND RECOVERY
VOLUMES WITH PERCENT RECOVERY

FLORENCE COPPER INC.
FLORENCE, ARIZONA

Table 5. November 2019 Daily Injection and Recovery Volumes

Daily Injection Volume| Daily Recovery Volume
Date (gallons) (gallons) Ratio PLS/Raff % Recovery
11/1/2019 285,800 345,000 1.11 111
11/2/2019 318,700 382,700 1.10 110
11/3/2019 320,700 384,600 1.11 111
11/4/2019 319,500 386,000 1.21 121
11/5/2019 296,300 360,500 1.22 122
11/6/2019 318,900 386,100 1.21 121
11/7/2019 318,900 388,700 1.22 122
11/8/2019 316,600 386,400 1.22 122
11/9/2019 315,900 381,000 1.21 121
11/10/2019 315,800 384,200 1.22 122
11/11/2019 315,900 388,000 1.23 123
11/12/2019 312,400 385,200 1.23 123
11/13/2019 310,300 385,400 1.24 124
11/14/2019 338,200 387,600 1.15 115
11/15/2019 333,600 388,400 1.16 116
11/16/2019 338,800 387,700 1.14 114
11/17/2019 338,800 387,600 1.14 114
11/18/2019 338,700 388,200 1.15 115
11/19/2019 338,900 387,700 1.14 114
11/20/2019 338,700 387,600 1.14 114
11/21/2019 337,400 387,800 1.15 115
11/22/2019 336,300 388,400 1.15 115
11/23/2019 341,700 387,400 1.13 113
11/24/2019 342,200 387,300 1.13 113
11/25/2019 341,700 384,900 1.13 113
11/26/2019 336,400 380,900 1.13 113
11/27/2019 342,500 384,000 1.12 112
11/28/2019 336,100 381,700 1.14 114
11/29/2019 345,600 388,000 1.12 112
11/30/2019 345,900 387,800 1.12 112
NOV Averages 327,907 383,893 1.16 116
Monthly Average
Injection Volume  |Monthly Average Recovery
NOV Averages (GPM) Volume (GPM)
228 267
Notes:
% = percent

GPM = gallons per minute

PLS = pregnant leach solution

Raff = Raffinate
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Q4 2019 DAILY INJECTION AND RECOVERY
VOLUMES WITH PERCENT RECOVERY

FLORENCE COPPER INC.
FLORENCE, ARIZONA

Table 6. December 2019 Daily Injection and Recovery Volumes

Daily Injection Volume| Daily Recovery Volume
Date (gallons) (gallons) Ratio PLS/Raff % Recovery
12/1/2019 346,100 387,700 1.12 112
12/2/2019 345,500 388,300 1.12 112
12/3/2019 345,800 387,200 1.12 112
12/4/2019 331,700 367,200 1.11 111
12/5/2019 324,900 359,100 1.11 111
12/6/2019 309,500 341,800 1.10 110
12/7/2019 297,100 330,200 1.11 111
12/8/2019 297,000 330,100 1.11 111
12/9/2019 296,400 329,000 1.11 111
12/10/2019 231,700 256,200 1.11 111
12/11/2019 216,300 240,000 1.11 111
12/12/2019 216,200 239,400 1.11 111
12/13/2019 216,400 241,900 1.12 112
12/14/2019 214,600 242,200 1.13 113
12/15/2019 216,100 243,600 1.13 113
12/16/2019 216,200 243,200 1.12 112
12/17/2019 216,100 239,900 1.11 111
12/18/2019 216,300 240,900 1.11 111
12/19/2019 216,400 239,400 1.11 111
12/20/2019 216,200 240,200 1.11 111
12/21/2019 216,200 239,400 1.11 111
12/22/2019 216,700 239,300 1.10 110
12/23/2019 216,300 241,700 1.12 112
12/24/2019 219,900 247,300 1.12 112
12/25/2019 219,900 251,400 1.14 114
12/26/2019 224,160 255,800 1.14 114
12/27/2019 232,272 260,900 1.12 112
12/28/2019 232,272 260,400 1.12 112
12/29/2019 231,264 259,000 1.12 112
12/30/2019 215,500 240,500 1.12 112
12/31/2019 216,300 240,200 1.11 111
DEC Averages 249,267 278,174 1.12 112
Monthly Average
Injection Volume  |Monthly Average Recovery
DEC Averages (GPM) Volume (GPM)
173 193
Notes:
% = percent

GPM = gallons per minute

PLS = pregnant leach solution

Raff = Raffinate
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Q4 2019 HYDRAULIC GRADIENT, DAILY AVERAGE WATER LEVEL ELEVATIONS,
OBSERVATION AND RECOVERY WELLS

FLORENCE COPPER INC.

FLORENCE, ARIZONA

Table 7. October 2019 Daily Average Water Level Elevations
Date R-01 0-01 0-07 R-02 0-01 0-02 R-03 0-02 0-03 R-04 0-03 R-05 0-04 R-06 0-04 0-05 R-07 0-05 0-06 R-08 0-06 0-07 R-09

10/1/2019| 1231.25| 1244.63| 1243.95| 1220.77| 1244.63| 1245.40| 1210.75| 124540 1249.93| 1194.09| 1249.93| 1219.60| 1245.36| 1205.12| 1245.36| 1244.45| 1241.49| 1244.45| 1243.20| 1215.55| 1243.20{ 1243.95 1225.99

10/2/2019| 1229.88| 1244.63| 1243.95| 1218.71| 1243.08| 1243.83| 1208.78| 1243.83| 1248.75| 1191.89| 1248.75| 1217.42| 1244.61| 1208.67| 1244.61| 1243.44| 1240.47| 1243.44| 1241.90| 1214.37| 1241.90| 1240.36 1225.18

10/3/2019| 1230.01| 1243.08| 1240.36| 1219.40| 1243.06| 1243.86| 1206.25| 1243.86| 1248.75| 1190.93| 1248.75| 1218.73| 1244.67| 1206.68| 1244.67| 1243.46| 1240.49| 1243.46| 1241.90| 1214.38| 1241.90| 1240.71 1225.54

10/4/2019| 1230.62| 1243.85| 1241.78| 1221.98| 1243.85| 1244.72| 1206.80| 1244.72| 1249.66| 1194.03| 1249.66| 1219.78| 1245.26| 1207.52| 1245.26| 1244.09| 1241.20| 1244.09| 1242.59| 1214.59| 1242.59| 1241.78 1227.34

10/5/2019| 1229.07| 1242.45| 1240.15| 1218.44| 1242.45| 1243.21| 1204.29| 1243.21| 1248.05| 1189.09| 1248.05| 1217.69| 1244.07| 1205.60| 1244.07| 1243.02| 1239.88| 1243.02| 1241.51| 1213.26| 1241.51| 1240.15 1223.30

10/6/2019| 1228.94| 1241.57| 1239.06| 1219.30] 1241.57| 1242.46| 1211.19| 1242.46| 1246.96| 1188.70| 1246.96| 1211.31| 1242.41| 1195.27| 1242.41| 1241.38| 1238.44| 1241.38| 1240.04| 1211.93| 1240.04| 1239.06 1219.89

10/7/2019| 1231.42| 1243.11| 1241.26| 1224.27| 1243.11| 1243.74| 1211.48| 1243.74| 1247.51| 1188.66| 1247.51| 1210.50, 1242.95| 1191.88| 1242.95| 1242.26| 1240.00| 1242.26| 1241.29| 1216.09| 1241.29| 1241.26 1221.96

10/8/2019| 1232.53| 1244.73| 1241.64| 1225.92| 1244.73| 1245.06| 1212.07| 1245.06| 1247.73| 1188.66| 1247.73| 1210.01] 1243.32| 1193.67| 1243.32| 1242.83| 1240.14| 1242.83| 1242.28| 1217.00] 1242.28| 1241.64 1225.71

10/9/2019| 1232.19| 124535 1242.58| 1226.44| 1245.35| 1245.71| 1204.48| 124571 1248.06| 1188.70| 1248.06| 1209.43| 1243.36| 1189.15| 1243.36| 1242.97| 1240.67| 1242.97| 1242.62| 1217.07| 1242.62| 1242.58 1225.24
10/10/2019] 1229.78| 1244.07| 1237.78| 1229.17| 1244.07| 1244.62| 1203.61| 1244.62| 1245.74| 1191.34| 1245.74| 1185.51| 1239.36| 1185.89| 1239.36| 1239.54| 1237.78| 1239.54| 1240.00| 1214.71] 1240.00| 1237.78 1228.58
10/11/2019| 1225.79| 1240.13| 1236.42| 1227.26| 1240.13| 1240.50| 1207.49| 1240.50| 1240.47| 1189.33| 1240.47| 1180.41| 1234.58| 1181.52| 1234.58| 1235.12| 1233.24[ 1235.12| 1235.98| 1210.69| 1235.98| 1236.42 1226.61
10/12/2019] 1222.81| 1237.04| 1233.64| 1222.91| 1237.04] 1237.32| 1207.81| 1237.32| 1237.64| 1184.28| 1237.64| 1180.41| 1231.96| 1181.52| 1231.96| 1232.36| 1230.65( 1232.36| 1233.13| 1207.33| 1233.13| 1233.64 1222.94
10/13/2019| 1221.66| 1236.19| 1233.42| 1221.61| 1236.19| 1236.44| 1207.15| 1236.44| 1236.89| 1184.44| 1236.89| 1180.41| 1231.17| 1180.52| 1231.17| 1231.53| 1229.80( 1231.53| 1232.29| 1206.50| 1232.29| 1233.42 1221.86
10/14/2019] 1222.74| 1237.62| 1234.48| 1222.59| 1237.62| 1237.44| 1208.26| 1237.44| 1236.91| 1184.29| 1236.91| 1181.32| 1232.51| 1181.52| 1232.51| 1232.99| 1231.37| 1232.99| 1233.78| 1207.97| 1233.78| 1234.48 1221.67
10/15/2019| 1224.36| 1239.26| 1235.83| 1224.41| 1239.26| 1238.91| 1208.35( 1238.91| 1238.32| 1185.33| 1238.32| 1182.08| 1234.08| 1181.52| 1234.08| 1234.54| 1233.05| 1234.54| 1235.37| 1209.52| 1235.37| 1235.83 1223.37
10/16/2019] 1224.26| 1239.31| 1236.88| 1224.97| 1239.31| 1238.99| 1208.35[ 1238.99| 1238.45| 1185.33| 1238.45| 1181.63| 1234.03| 1181.52| 1234.03| 1234.43| 1232.84| 1234.43| 1235.29| 1209.38| 1235.29| 1236.88, 1223.25
10/17/2019| 1223.11| 1238.23| 1236.04| 1222.98| 1238.23| 1237.83| 1207.39| 1237.83| 1237.12| 1184.32| 1237.12| 1180.88| 1232.90| 1181.52| 1232.90| 1233.36| 1231.79| 1233.36| 1234.25| 1208.40| 1234.25| 1236.04 1221.59
10/18/2019] 1223.09| 1238.35| 1236.17| 1222.50| 1238.35| 1237.86| 1208.16| 1237.86| 1237.18| 1184.35| 1237.18| 1180.14| 1233.08] 1181.52| 1233.08| 1233.53| 1231.59| 1233.53| 1234.36| 1208.19| 1234.36| 1236.17, 1221.04
10/19/2019| 1223.41| 1238.72| 1236.57| 1222.70| 1238.72| 1238.25| 1207.23| 1238.25| 1237.47| 1184.26| 1237.47| 1180.28| 1233.69| 1181.52| 1233.69| 1234.01| 1232.28| 1234.01| 1234.80| 1208.48| 1234.80| 1236.57, 1221.51
10/20/2019] 1223.74] 1239.04| 1236.93| 1222.94| 1239.04] 1238.61| 1202.24| 1238.61] 1237.97| 1184.32| 1237.97| 1180.59| 1234.13| 1181.52| 1234.13| 1234.46| 1232.68| 1234.46| 1235.21| 1208.78| 1235.21| 1236.93 1221.65
10/21/2019| 1224.04| 1239.39| 1237.23| 1223.23| 1239.39| 1238.82| 1201.99| 1238.82| 1238.28| 1184.27| 1238.28| 1181.23| 1234.47| 1181.03| 1234.47| 1234.79| 1233.02| 1234.79| 1235.52| 1209.67| 1235.52| 1237.23 1222.22
10/22/2019] 1224.06| 1239.12| 1236.86| 1222.63| 1239.12| 1238.62| 1197.59| 1238.62| 1237.85| 1184.12| 1237.85| 1181.68| 1233.96| 1180.53| 1233.96| 1234.33| 1232.59| 1234.33| 1235.14| 1209.34| 1235.14| 1236.86 1222.86
10/23/2019| 1222.53| 1237.71| 1235.39| 1220.76| 1237.71| 1237.17| 1203.54| 1237.17| 1236.23| 1184.28| 1236.23| 1180.19| 1232.36| 1180.53| 1232.36| 1232.77| 1231.13| 1232.77| 1233.66| 1207.89| 1233.66| 1235.39 1220.45
10/24/2019| 1222.81| 1238.11| 1235.73| 1222.14| 1238.11| 1237.46| 1199.61| 1237.46| 1236.48| 1184.39| 1236.48| 1180.19] 1232.49| 1180.53| 1232.49| 1233.09| 1231.37| 1233.09| 1234.07| 1208.86| 1234.07| 1235.73 1221.14
10/25/2019| 1221.46| 1236.89| 1234.43| 1219.59| 1236.89| 1236.40| 1199.23| 1236.40| 1235.41| 1184.37| 1235.41| 1179.42| 1231.35| 1180.53| 1231.35| 1231.71] 1230.03| 1231.71] 1232.62| 1206.11| 1232.62| 1234.43 1219.94
10/26/2019| 1222.14| 1237.79| 1235.50| 1220.35| 1237.79| 1237.09| 1208.35[ 1237.09| 1236.02| 1184.31| 1236.02| 1179.42| 1232.35| 1180.53| 1232.35| 1231.18| 1229.43| 1231.18| 1232.04| 1207.45| 1232.04| 1235.50 1221.05
10/27/2019| 1226.11| 1242.08| 1239.85| 1224.44| 1242.08| 1241.30| 1207.82| 1241.30| 1240.04| 1184.65| 1240.04| 1179.42| 1236.69| 1180.53| 1236.69| 1237.86 NA 1237.86| 1238.79| 1211.07| 1238.79| 1239.85 1229.04
10/28/2019| 1225.47| 1241.47| 1238.94| 1223.72| 1241.47| 1240.78]| 1208.30[ 1240.78| 1239.67| 1184.75| 1239.67| 1179.93| 1235.95| 1180.53| 1235.95| 1236.55| 1233.40( 1236.55| 1237.37| 1210.02| 1237.37| 1238.94 1229.47
10/29/2019| 1224.25| 1240.06| 1237.60| 1220.88| 1240.06] 1239.40| 1207.94| 1239.40| 1238.60| 1186.65| 1238.60| 1179.42| 1234.73| 1180.53| 1234.73| 1235.07| 1233.01] 1235.07| 1235.83| 1210.27| 1235.83| 1237.60 1228.07
10/30/2019] 1227.37| 1241.21| 1238.80| 1223.05| 1241.21| 1240.50| 1197.00] 1240.50| 1239.29| 1184.25| 1239.29| 1179.42| 1235.88| 1180.53| 1235.88| 1236.32| 1234.83| 1236.32| 1237.10| 1209.23| 1237.10| 1238.80 1229.03
10/31/2019] 1228.66| 1241.86| 1239.45| 1223.41| 1241.86| 1241.03| 1199.65| 1241.03| 1239.18| 1184.14| 1239.18| 1179.42| 1236.00] 1180.53| 1236.00| 1236.63| 1235.35| 1236.63| 1237.84| 1220.64| 1237.84| 1239.45 1229.21

All measurements in elevation above mean sea level.

NA or NM = Not measured or otherwise not available

No data were available for the following dates/wells:
10/27/2019 R-07 pump replacement.
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Q4 2019 HYDRAULIC GRADIENT, DAILY AVERAGE WATER LEVEL ELEVATIONS,
OBSERVATION AND RECOVERY WELLS

FLORENCE COPPER INC.

FLORENCE, ARIZONA

Table 8. November 2019 Daily Average Water Level Elevations
Date R-01 0-01 0-07 R-02 0-01 0-02 R-03 0-02 0-03 R-04 0-03 R-05 0-04 R-06 0-04 0-05 R-07 0-05 0-06 R-08 0-06 0-07 R-09
11/1/2019| 1231.05| 1241.64| 1240.36| 1222.21| 1241.64| 1240.21| 1198.85| 1240.21| 1237.43| 1184.10( 1237.43| 1179.80| 1237.49| 1180.53| 1237.49| 1238.24| 1236.77| 1238.24| 1239.22| 1226.99| 1239.22| 1240.36|1228.61639
11/2/2019| 1229.34| 1242.40| 1240.04| 1223.00] 1242.40| 1241.53| 1200.99| 1241.53| 1239.47| 1185.00| 1239.47| 1179.46| 1236.42| 1180.53| 1236.42| 1237.13| 1235.77| 1237.13| 1238.47| 1224.13| 1238.47| 1240.04|1228.74888|
11/3/2019| 1229.40| 1242.58 1240.05| 1224.16| 1242.58| 1241.67| 1199.47| 1241.67| 1239.44| 1183.64| 1239.44| 1180.34| 1236.18| 1180.53| 1236.18| 1236.97| 1235.66| 1236.97| 1238.44| 1224.96| 1238.44| 1240.05|1228.67726
11/4/2019| 1228.95| 1242.02| 1239.66| 1222.95| 1242.02| 1241.14| 1199.27| 1241.14| 1239.00| 1183.94| 1239.00| 1180.99| 1235.91| 1180.53| 1235.91| 1236.64| 1235.32| 1236.64| 1238.10| 1224.85| 1238.10| 1239.66| 1227.07884
11/5/2019| 1229.45| 1240.68| 1235.62 1220.77| 1240.68| 1239.78| 1199.40| 1239.78| 1238.08| 1184.73| 1238.08| 1180.18| 1236.41| 1180.53| 1236.41| 1237.05| 1235.62| 1237.05| 1238.16| 1226.99| 1238.16| 1235.62| 1228.02995
11/6/2019| 1232.24| 1241.48| 1239.43| 1221.32| 1241.48| 1240.03| 1203.64| 1240.03| 1236.22| 1184.56| 1236.22| 1179.42| 1234.90| 1180.53| 1234.90| 1235.95| 1234.81| 1235.95| 1237.76| 1228.36| 1237.76| 1239.43|1226.95291
11/7/2019| 1233.63| 1241.93| 1239.75| 1221.56| 1241.93| 1240.41| 1195.41| 1240.41| 1236.46| 1184.33| 1236.46| 1179.42| 1235.02| 1180.53| 1235.02| 1236.03| 1234.78| 1236.03| 1237.93| 1228.65| 1237.93| 1239.75[1225.96299
11/8/2019| 1233.69| 1241.99| 1239.85| 1221.46| 1241.99| 1240.47| 1182.55| 1240.47| 1236.49| 1184.26| 1236.49| 1179.42| 1235.53| 1180.53| 1235.53| 1236.31| 1235.01| 1236.31| 1238.05| 1228.72| 1238.05| 1239.85| 1224.6649
11/9/2019| 1234.43| 1243.02| 1240.65| 1223.52| 1243.02] 1241.53| 1185.24| 1241.53| 1237.59| 1184.23| 1237.59| 1179.42| 1236.35| 1180.53| 1236.35| 1237.04| 1235.68| 1237.04| 1238.88| 1229.79| 1238.88| 1240.65|1210.45972
11/10/2019| 1234.28| 1242.82| 1240.42| 1223.59| 1242.82| 1241.30| 1184.89| 1241.30| 1237.22| 1184.19| 1237.22| 1179.42| 1236.06| 1180.53| 1236.06| 1236.78| 1235.41| 1236.78| 1238.66| 1229.55| 1238.66| 1240.42|1202.16001,
11/11/2019| 1233.12| 1241.55| 1239.32| 1220.43| 1241.55| 1240.01] 1181.74| 1240.01| 1235.85| 1184.30| 1235.85| 1179.42| 1234.79| 1180.53| 1234.79| 1235.63| 1234.33| 1235.63| 1237.52| 1228.14| 1237.52| 1239.32|1199.21229
11/12/2019| 1231.68| 1240.13| 1237.94| 1219.57| 1240.13| 1238.57| 1181.87| 1238.57| 1234.24| 1184.30| 1234.24| 1179.42| 1233.28| 1180.53| 1233.28| 1234.12| 1232.85| 1234.12| 1236.09| 1226.76| 1236.09| 1237.94|1197.07918,
11/13/2019| 1230.77| 1238.69| 1236.95| 1217.63| 1238.69| 1236.85| 1180.88| 1236.85| 1232.86| 1184.13| 1232.86| 1179.42| 1232.57| 1180.53| 1232.57| 1233.34| 1231.72| 1233.34| 1235.20| 1225.72| 1235.20[ 1236.95| 1193.84662,
11/14/2019| 1231.95| 1240.12| 1238.20f 1218.00| 1240.12| 1238.55| 1181.17| 1238.55| 1234.61| 1184.27| 1234.61| 1179.42| 1233.87| 1180.53| 1233.87| 1234.53| 1232.87| 1234.53| 1236.33| 1226.23| 1236.33| 1238.20( 1194.70315,
11/15/2019| 1233.17| 1241.32| 1240.00f 1211.30| 1241.32| 1240.14| 1181.08| 1240.14| 1239.38| 1184.14| 1239.38| 1180.28| 1237.64| 1180.53| 1237.64| 1237.53| 1235.46| 1237.53| 1238.60| 1223.35| 1238.60| 1240.00| 1196.26694
11/16/2019| 1234.66| 1242.82| 1241.60| 1212.57| 1242.82| 1241.77| 1182.29| 1241.77| 1241.57| 1184.30| 1241.57| 1182.06| 1239.56| 1180.53| 1239.56| 1239.34| 1237.12| 1239.34| 1240.25| 1224.95| 1240.25| 1241.60|1197.21768,
11/17/2019| 1235.38| 1244.00| 1242.23| 1218.42| 1244.00| 1242.89| 1187.78| 1242.89| 1242.04| 1184.51| 1242.04| 1180.75| 1239.63| 1180.53| 1239.63| 1239.55| 1237.35| 1239.55| 1240.72| 1225.52| 1240.72| 1242.23|1196.98496
11/18/2019| 1235.93| 1244.82| 1242.65| 1222.21| 1244.82| 1243.72| 1196.78| 1243.72| 1242.47| 1184.25| 1242.47| 1179.42| 1239.17| 1180.53| 1239.17| 1239.72| 1237.56| 1239.72| 1241.11| 1225.96| 1241.11| 1242.65 1198.142
11/19/2019| 1236.36| 1245.22| 1243.15| 1222.50| 1245.22| 1244.19| 1196.72| 1244.19| 1243.02| 1184.35| 1243.02| 1179.42| 1239.71| 1180.53| 1239.71| 1240.19| 1238.00| 1240.19| 1241.52| 1226.43| 1241.52| 1243.15[1197.07098,
11/20/2019| 1237.36| 1246.12| 1244.21| 1223.39| 1246.12| 1245.26| 1194.89| 1245.26| 1244.18| 1184.29| 1244.18| 1179.42| 1240.80| 1180.53| 1240.80| 1241.27| 1239.03| 1241.27| 1242.57| 1227.46| 1242.57| 1244.21|1197.78845
11/21/2019| 1238.05| 1246.81| 1244.89| 1223.73| 1246.81| 1245.94| 1194.25| 1245.94| 1244.94| 1184.11| 1244.94| 1179.42| 1241.59| 1180.53| 1241.59| 1241.98| 1239.75| 1241.98| 1243.28| 1228.26| 1243.28| 1244.89| 1198.39403
11/22/2019| 1238.31| 1247.11| 1245.47| 1218.06| 1247.11| 1246.38| 1195.39| 1246.38| 1246.66| 1184.41| 1246.66| 1179.42| 1243.27| 1180.53| 1243.27| 1242.75| 1240.47| 1242.75| 1243.98| 1231.75| 1243.98| 1245.47 1206.49
11/23/2019| 1238.73| 1247.30| 1245.73| 1219.63| 1247.30| 1246.35| 1208.46| 1246.35| 1246.16| 1184.40| 1246.16| 1179.42| 1243.84| 1180.53| 1243.84| 1243.27| 1240.95| 1243.27| 1244.38| 1232.02| 1244.38| 1245.73 1208.84
11/24/2019| 1238.97| 1247.62| 1246.13| 1219.77| 1247.62| 1246.59| 1209.97| 1246.59| 1246.15| 1184.22| 1246.15| 1178.29| 1244.38| 1173.64| 1244.38| 1243.83| 1241.50| 1243.83| 1244.88| 1232.35| 1244.88| 1246.13| 1209.60502
11/25/2019| 1239.38| 1247.77| 1246.17| 1219.70| 1247.77| 1246.74| 1180.90| 1246.74| 1244.49| 1184.39| 1244.49| 1178.61| 1244.45| 1161.68| 1244.45| 1243.84| 1241.55| 1243.84| 1244.86| 1232.43| 1244.86| 1246.17|1209.13503

11/26/2019] 1239.83| 1248.13| 1246.82| 1216.90| 1248.13| 1246.96| 1182.46| 1246.96 NA 1183.20 NA 1178.36( 1245.17| 1163.30| 1245.17| 1244.67| 1242.65| 1244.67| 1245.62| 1231.61| 1245.62| 1246.82|1209.91647
11/27/2019] 1240.04| 1248.62| 1247.24| 1215.34| 1248.62| 1247.38| 1184.63| 1247.38, NA 1176.84 NA 1178.46| 1245.70| 1163.01| 1245.70| 1245.16| 1242.61| 1245.16| 1246.06| 1231.05| 1246.06| 1247.24)1210.02399
11/28/2019] 1240.08| 1248.39| 1247.03| 1219.94| 1248.39| 1247.08| 1184.21| 1247.08, NA 1176.75 NA 1176.77)| 1245.43| 1166.49| 1245.43| 1244.98| 1242.31| 1244.98| 1245.88| 1234.03| 1245.88| 1247.03|1208.97721
11/29/2019| 1240.76| 1249.28| 1247.91| 1219.91| 1249.28| 1247.86| 1180.59| 1247.86 NA 1169.08 NA 1178.64| 1246.15| 1161.03| 1246.15| 1245.60| 1242.98| 1245.60( 1246.55| 1234.46| 1246.55| 1247.91)1211.34012
11/30/2019] 1241.01| 1249.56] 1248.15| 1220.89| 1249.56| 1248.15| 1180.60| 1248.15 NA 1170.53 NA 1179.71| 1246.13| 1160.56| 1246.13| 1245.72| 1243.18| 1245.72| 1246.89] 1234.96| 1246.89| 1248.15|1211.44327

All measurements in elevation above mean sea level.

NA or NM = Not measured or otherwise not available

No data were available for the following dates/wells:
11/26/2019 - 12/5/2019: 0-03 Bladder pump/tubing retrieval
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Q4 2019 HYDRAULIC GRADIENT, DAILY AVERAGE WATER LEVEL ELEVATIONS,
OBSERVATION AND RECOVERY WELLS
FLORENCE COPPER INC.

FLORENCE, ARIZONA
Table 9. December 2019 Daily Average Water Level Elevations
Date R-01 0-01 0-07 R-02 0-01 0-02 R-03 0-02 0-03 R-04 0-03 R-05 0-04 R-06 0-04 0-05 R-07 0-05 0-06 R-08 0-06 0-07 R-09
12/1/2019| 1240.76| 1249.28| 1247.91| 1219.91| 1249.28| 1247.86| 1180.59| 1247.86 NA 1169.08 NA 1178.64| 1246.15| 1161.03| 1246.15| 1245.60| 1242.98| 1245.60( 1246.55| 1234.46| 1246.55| 1247.91|1211.34012
12/2/2019| 1241.17| 1249.28| 1247.91| 1220.38| 1249.80| 1248.34| 1176.43| 124834 NA 1156.82 NA 1176.45| 1246.41| 1160.01| 1246.41| 1246.16| 1243.43 1246.16| 1247.08| 1235.30 1247.08| 1248.36| 1211.14804
12/3/2019| 1241.47| 1249.80| 1248.36| 1220.52| 1250.20| 1248.73| 1177.09| 1248.73 NA 1153.59 NA 1175.85| 1246.64| 1159.93| 1246.64| 1246.45| 1243.75| 1246.45| 1247.38| 1235.73 1247.38| 1248.68 1211.57
12/4/2019| 1239.81| 1246.39| 1247.66| 1216.50| 1246.39| 1245.95| 1193.40| 1245.95 NA 1153.07 NA 1178.17| 1248.59| 1187.08| 1248.59| 1247.86| 1244.48| 1247.86| 1247.66| 1235.40| 1247.66| 1247.66|1212.77689
12/5/2019| 1239.43| 1245.60| 1247.57| 1215.69| 1245.60| 1245.39| 1198.78| 1245.39 NA 1151.96 NA 1177.64| 1248.99| 1197.13| 1248.99| 1248.20| 1244.72| 1248.20| 1247.78| 1235.45| 1247.78| 1247.57|1212.50663

12/6/2019| 1241.33| 1246.01| 1248.28| 1215.54| 1246.01| 1245.55| 1189.64| 1245.55| 1246.33| 1168.73| 1246.33| 1176.87| 1249.64| 1203.76| 1249.64| 1249.22| 1246.54| 1249.22| 1248.71| 1236.30| 1248.71| 1248.28| 1204.92421
12/7/2019| 1242.46| 1245.91| 1248.35| 1214.86| 1245.91| 124528 1182.85| 1245.28| 1246.20| 1144.38| 1246.20| 1175.77| 1249.84| 1211.96| 1249.84| 1249.60| 1247.26| 1249.60| 1248.96| 1236.59| 1248.96| 1248.35|1198.60762
12/8/2019| 1242.55| 1246.00| 1248.54| 1214.67| 1246.00| 1245.41| 1182.14| 1245.41| 1246.60| 1142.07| 1246.60| 1175.43| 1249.98| 1211.49| 1249.98| 1249.66| 1247.42| 1249.66| 1249.14| 1236.87| 1249.14| 1248.54| 1198.88845
12/9/2019| 1242.45| 1245.94| 1248.44| 1214.43| 1245.94| 124536 1181.42| 124536| 1246.60| 1139.44| 1246.60| 1174.56| 1249.81| 1210.81| 1249.81| 1249.62| 1247.43| 1249.62| 1249.01| 1236.94| 1249.01| 1248.44|1198.05416

12/10/2019] 1243.30| 1247.27| 1247.78| 1220.38| 1247.27| 1246.86| 1196.22| 1246.86, NA 1173.63 NA 1208.17| 1250.55| 1210.04| 1250.55| 1250.09| 1247.78| 1250.09| 1249.46 1238.59| 1249.46| 1247.78 1210.00
12/11/2019] 1244.26| 1248.43| 1249.93| 1222.34| 1248.43| 1247.18| 1197.77| 1247.18 NA 1177.08 NA 1214.90| 1250.59| 1210.18| 1250.59| 1250.17| 1247.83| 1250.17| 1249.85| 1239.24| 1249.85| 1249.93)|1211.16736
12/12/2019] 1244.71| 1249.05| 1250.35| 1222.80| 1249.05| 1247.79| 1197.99| 1247.79 NA 1177.53 NA 1215.26( 1251.02| 1210.15| 1251.02| 1250.63| 1248.30f 1250.63| 1250.34| 1239.94| 1250.34| 1250.35)1211.81376

12/13/2019| 1245.20( 1250.71] 1250.40| 1225.22| 1250.71f 1250.09)| 1196.55| 1250.09| 1261.84| 1178.29| 1261.84| 1215.67| 1250.97| 1208.69| 1250.97| 1250.29| 1247.86| 1250.29| 1250.06| 1239.52| 1250.06| 1250.40| 1211.8349
12/14/2019] 1245.26| 1251.65| 1250.18| 1226.77| 1251.65( 1251.44| 1198.39| 1251.44| 1261.95| 1178.77| 1261.95| 1215.78| 1250.71| 1206.61| 1250.71| 1249.80| 1247.29| 1249.80| 1249.51| 1239.09| 1249.51| 1250.18|1212.27519
12/15/2019| 1244.81| 1252.06| 1250.52| 1227.93| 1252.06| 1251.88| 1198.94| 1251.88| 1262.29| 1178.08| 1262.29| 1215.95| 1251.02| 1208.02| 1251.02| 1250.14| 1247.52| 1250.14| 1249.68| 1239.61| 1249.68| 1250.52|1212.46782i
12/16/2019] 1245.87| 1252.26] 1250.84| 1226.98| 1252.26| 1251.99| 1196.88| 1251.99| 1261.48| 1166.94]| 1261.48| 1215.41| 1251.15| 1207.54| 1251.15| 1250.36| 1247.95| 1250.36| 1250.00f 1240.27| 1250.00| 1250.84| 1212.50572i
12/17/2019| 1246.76| 1252.73| 1251.66| 1226.90| 1252.73| 1252.03| 1197.83| 1252.03| 1261.10] 1173.80| 1261.10| 1216.06| 1251.11| 1209.49| 1251.11| 1251.17) 1249.39| 1251.17| 1251.33| 1242.89| 1251.33| 1251.66|1211.97887
12/18/2019] 1247.23| 1253.07| 1252.01] 1226.90| 1253.07| 1252.19| 1198.38| 1252.19 NA 1172.86 NA 1213.21 1251.24| 1209.56| 1251.24| 1251.65| 1250.18| 1251.65| 1251.87| 1244.41| 1251.87| 1252.01| 1211.4287
12/19/2019| 1247.06| 1252.82| 1251.74| 1226.45| 1252.82| 1251.87| 1199.16| 1251.87 NA 1171.72 NA 1212.62| 1250.97| 1209.93| 1250.97| 1251.44| 1250.03| 1251.44( 1251.60| 1244.55| 1251.60| 1251.74|1211.10576
12/20/2019| 1245.50( 1250.77| 1250.31 1223.92| 1250.77| 1249.89| 1196.37| 1249.89| 1254.32| 1170.84| 1254.32| 1212.48| 1250.40| 1207.33| 1250.40| 1250.53| 1248.86| 1250.53| 1250.26| 1243.17| 1250.26| 1250.31| 1210.82256!
12/21/2019] 1243.97| 1249.09| 1248.84| 1222.01| 1249.09| 1248.27| 1195.30| 1248.27| 1246.50| 1167.59| 1246.50| 1210.94| 1248.82| 1206.20| 1248.82| 1249.05| 1247.46| 1249.05| 1248.79| 1241.67| 1248.79| 1248.84|1209.54743]
12/22/2019| 1243.17| 1248.27| 1248.09| 1220.95| 1248.27| 1247.47| 1195.12| 1247.47| 1245.48| 1165.81| 1245.48| 1209.91| 1247.98| 1205.11| 1247.98| 1248.30| 1246.49| 1248.30] 1248.09| 1241.05| 1248.09| 1248.09| 1209.04209i
12/23/2019] 1242.20| 1247.55| 1247.42| 1219.77| 1247.55| 1246.65| 1190.12| 1246.65| 1244.96| 1163.29| 1244.96| 1208.96| 1247.24| 1203.30| 1247.24| 1247.54| 1245.79| 1247.54| 1247.30| 1240.49| 1247.30| 1247.42 1208.38
12/24/2019| 1241.09| 1247.10| 1247.14| 1219.30| 1247.10[ 1246.37| 1186.69| 1246.37| 1245.68| 1162.09]| 1245.68| 1208.90| 1247.21| 1200.82| 1247.21| 1247.38| 1245.52| 1247.38| 1247.08| 1240.35| 1247.08| 1247.14| 1208.80845!
12/25/2019] 1241.06] 1246.95| 1247.03| 1218.28| 1246.95| 1246.18| 1184.96| 1246.18]| 1246.12| 1160.74| 1246.12| 1208.68| 1246.97| 1194.56| 1246.97| 1247.16] 1245.34| 1247.16] 1246.99| 1240.50| 1246.99| 1247.03| 1208.46949
12/26/2019| 1240.47| 1247.05| 1247.12| 1218.11| 1247.05| 1246.22| 1181.38| 1246.22| 1247.06] 1158.71| 1247.06| 1209.37| 1247.27| 1194.98| 1247.27| 1247.37| 1245.46| 1247.37| 1247.10[ 1239.71| 1247.10| 1247.12| 1209.03498i
12/27/2019] 1240.55| 1248.71| 1248.73| 1220.43| 1248.71| 1248.04| 1189.23| 1248.04| 1250.15| 1156.77| 1250.15| 1210.86| 1249.37| 1198.55| 1249.37| 1249.25| 1247.18| 1249.25| 1248.78| 1238.40| 1248.78| 1248.73| 1210.96088!
12/28/2019| 1241.79| 1249.92| 1249.96| 1221.48| 1249.92| 1249.23| 1190.14| 1249.23| 1251.56| 1156.04| 1251.56| 1211.78| 1250.60| 1200.46| 1250.60| 1250.46| 1248.38| 1250.46| 1250.01f 1239.84| 1250.01| 1249.96| 1212.46089
12/29/2019] 1242.94| 1250.66| 1250.75| 1222.07| 1250.66| 1249.96| 1187.86| 1249.96| 1252.66| 1156.94| 1252.66| 1212.20| 1251.25| 1199.87| 1251.25| 1251.16] 1249.12| 1251.16] 1250.82| 1241.32| 1250.82| 1250.75|1212.97553]
12/30/2019| 1245.91| 1251.14| 1251.11 1222.37| 1251.14| 1250.44| 1194.65| 1250.44| 1252.61| 1160.16| 1252.61| 1211.97| 1251.24| 1206.73| 1251.24| 1251.42| 1249.57| 1251.42| 1251.16| 1243.56| 1251.16| 1251.11 1212.00
12/31/2019] 1244.15| 1251.49| 1251.40| 1220.98| 1251.49| 1250.64| 1194.11| 1250.64| 1253.68| 1161.36| 1253.68| 1211.88] 1251.57| 1204.64| 1251.57| 1251.70) 1249.82| 1251.70| 1251.44| 1244.48| 1251.44| 1251.40|1212.09195

All measurements in elevation above mean sea level.
NA or NM = Not measured or otherwise not available
No data were available for the following dates/wells:
11/26/2019 - 12/5/2019: 0-03 Bladder pump/tubing retrieval
12/10/2019 - 12/12/2019: 0-03 Bladder pump/tubing retrieval
12/18/2019 - 12/19/2019: 0-03 Bladder pump/tubing retrieval and redevelopment
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Figure 9. Injection and Recovery Volumes, Q4 2019.
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Figures 10a - 10h. Hydraulic Gradient - Daily Average Water Level Elevations - Observation and Recovery Wells
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Figures 10a - 10h. Hydraulic Gradient - Daily Average Water Level Elevations - Observation and Recovery Wells
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ATTACHMENT 1

Technical Memorandum, Summary of the Cause for
Exceedance of the Bulk Electrical Conductivity
Alert Level at the PTF Wellfield



HALEY & ALDRICH, INC
QOne Arizona Center

400 E. Van Buren St,, Suite 545
ICH Phoenix, AZ 85004
602,760 2450

TECHNICAL MEMORANDUM

10 January 2020
File No. 129687-012

Florence Copper Inc.
Richard Tremblay, Vice President Operations

FROM: Haley & Aldrich, Inc. \
Mark Nicholls, R.G. ﬂ,l
of
&
SUBIJECT: Summary of the Cause for Exceedance of the Bulk Electrical Cond ct ity lert Leve at

the PTF Wellfield

Introduction

Florence Copper Inc. {Fiorence Copper) operates the Production Test Facility (PTF) we Ifield for the
purpose of demonstrat'ng the feasibility of In-Situ Copper Recovery (ISCR) methods to recover copper
from the Poston Butte copper deposit in Florence, Ar'zona. The PTF is authorized by Temporary Aqu'fer
Protection Permit (APP) No. P-106360 and Underground Injection Control (UIC) Permit

No. ROUIC-AZ3-FY11-1. Section 2.2.4 of the APP requires that Florence Copper measure bulk electrical
conductivity (bulk EC} to confirm hydraulic control. Sect'on 2.5.9 of the APP sets forth the requirements
for establishing ambient bulk EC values, and for ca cu ating an appropriate bulk EC alert level (AL).
Section 2.6.2.7 of the APP sets forth requirements associated with a confirmed exceedance of the bulk
ECAL.

This Technical Memorandum describes confirmed exceedances of the bulk EC AL on three monitoring
horizons at three PTF observation wells beginning on 21 November 2019. In accordance with

Section 2.6.2.7(4) of the APP, this Technical Memorandum describes the cause, impact, mitigation of the
exceedances, and describes any errors 'n measurement, data analys’s, and statistical evaluation of the
bulk EC data.

Bulk EC Monitoring Description

In accordance with requirements of the APP, Florence Copper has been collecting bulk EC data weekly,
and comparing those data to the ALs established based on ambient bu k EC monitoring conducted prior
to the start of PTF operations. The bulk EC compliance monitoring system includes three bulk EC
sensors, installed on each of the seven observat'on we Is (ident fied as 0-01 through 0-07) at the edge
of the PTF wellfield, resulting in a total of 28 sensors. The location of the observation wells relative to
the PTF wellfield is shown on Figure 1. The sensors are configured to create four horizontal monitoring

www.haleyaldrich.com
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horizons with a vertical separation of 20 feet between each horizon. The monitoring horizons are
numbered 1 through 4, with horizon 1 being the highest in elevation and horizon 4 being the lowest.
Horizon 4 is located in the middle of the 40-foot thick exclusion zone and is not used for compliance
monitoring, but is used for operational monitoring to allow Florence Copper to adjust operations prior
to an excursion reaching the compliance bulk EC sensors placed 20 feet above at the contact between
bedrock and the lower basin fill unit (LBFU). Bulk EC monitoring horizon 3 is at the bedrock LBFU
contact, monitoring horizon 2 is 20 feet above the contact within the LBFU, and monitoring horizon 1 is
40 feet above the contact also within the LBFU.

Monitoring is conducted by serially energizing each of the individual sensors on each monitoring horizon
and recording the relative signal at each of the other sensors on that monitoring horizon. The resulting
measurement reflects the combined conductivity of all material and fluid between the energized sensor
and the receiving sensor. The sending and receiving sensors are referred to as “sensor pairs”
throughout the remainder of this document. The value measured between each sensor pair is referred
to as “bulk conductivity” because it reflects the combined relative conductivity of the formation
material, groundwater, well casings, annular materials, and injected fluid (if present) between the
sensors. Bulk EC values are reported in terms of resistivity, which is the inverse of conductivity, and the
reporting units are ohm-meters (Q-m).

The bulk EC AL values are a lower limit, consequently a bulk EC value that declines below the AL is
characterized as an exceedance. Because the injected fluid has significantly higher conductivity than
native groundwater, a vertical excursion of injected fluid will result in a localized increase in bulk EC
detected at multiple sensor pairs. Florence Copper submitted a proposal in August 2018, that included a
description of the method for establishing the bulk EC ALs and included discussion of method sensitivity
and factors that may affect bulk EC values.

Based on the configuration of the bulk EC monitoring system, a hypothetical vertical excursion of
injected fluid would progress upward from a localized detection of decreased resistivity at the lowest
monitoring horizons. Because the ISCR fluid is very conductive, an excursion of fluid from the injection
zone would abruptly change the measured bulk EC value in a very short time frame, in contrast to the
gradual changes that would be expected from environmental changes or sensor drift. The localized
occurrences would expand horizontally on the lower horizons as new detections occurred on the upper
horizons. A vertical excursion would thus be detected first on monitoring horizon 4, then on monitoring
horizons 3, 2, and 1, in that order. A vertical excursion of injected fluid would be accompanied by the
following sequential observations:

1. Localized detection of reduced resistivity at a localized area on monitoring horizon 4.

2. Localized detection of reduced resistivity at a localized area on monitoring horizon 3 and
expanding localized detection of reduced resistivity on horizon 4.

3. Localized detection of reduced resistivity at a localized area on monitoring horizon 2 and
expanding localized detection of reduced resistivity on horizons 3 and 4.

4. Localized detection of reduced resistivity at a localized area on monitoring horizon 1 and
expanding localized detection of reduced resistivity on horizons 2, 3, and 4.
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Bulk EC monitoring is an effective means to monitor for vertical migration of injected fluid above the
exclusion zone but relies on the assumption that migration of injected fluid is the only changing
condition within the wellfield, and that all other factors affecting bulk EC remain unchanged during PTF
operations. Consequently, changes in other conditions at the PTF wellfield that affect bulk EC have the
potential to depress the resistivity values resulting in an apparent bulk EC exceedance.

Confirmed Bulk EC Exceedance

Bulk EC data collected on 21 November 2019, reflected a downward shift in resistivity values measured
between all sensor pairs on all monitoring horizons. The downward shift in resistivity values resulted in
exceedance of the AL at five sensor pairs located on three monitoring horizons. The exceedances were
first observed in bulk EC data collected on 21 November 2019, which were reported to Florence Copper
on 2 December 2019, following completion of statistical analysis of the raw data. The exceedances were
confirmed by bulk EC measurements made on 26 November and 3, 4, and 5 December 2019.

Statistical analysis of the bulk electrical conductivity data collected through 5 December were completed
on 10 December 2019. Florence Copper was notified that the exceedances were confirmed on

11 December 2019. The observed changes in bulk EC values measured on 21 November reflect a
relative change in bulk EC of between 1 and 8 percent relative to previous measurements. The
electrode pairs that indicated exceedance of the bulk EC ALs experienced changes of 2 to 3 percent and
exhibited the lowest baseline bulk EC values. The observed exceedances and confirmation
measurements are summarized in Table 1.

Table 1. Summary of Observed Bulk EC Exceedances and Confirmation Values

. 11/21 11/26 12/3 12/4 12/5 12/11
Horizon and
Electrode Pair* AL (Q-m) Results Results Results Results Results Results
0-m) (Q-m) (Q-m) (Q-m) (Q-m) (Q-m)
Horizon 1, between
wells 0-05 and 0-06 9.93 9.77 9.77 9.72 9.72 9.71 9.77
Horizon 1, between
wells 0-06 and 0-07 9.93 9.85 9.84 9.82 9.79 9.81 9.85
Horizon 2, between
wells 0-05 to 0-06 10.12 10.00 9.99 9.96 9.94 9.94 9.99
Horizon 3, between
wells 0-05 to 0-06 10.33 10.28 10.28 10.23 10.22 10.21 10.26
Horizon 3, between
wells 0-05 to 0-07 10.33 10.20 10.20 10.13 10.13 10.10 10.18

*Horizon 3 is the deepest compliance monitoring horizon and is located at the bedrock lower basin fill unit contact and is the

closest to the injection zone. Horizon 1 is the shallowest monitoring horizon and is furthest from the injection zone.

Once the potential exceedances were confirmed, Haley & Aldrich, Inc. (Haley & Aldrich) conducted an
evaluation of the wellfield conditions, operations, meteorological changes, and other environmental

changes to identify the cause of the exceedances in accordance with Section 2.6.2.7 of APP No.

P-106360.
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Comparative Bulk EC Values from PTF Operational Monitoring

In addition to the compliance bulk EC monitoring conducted at horizons 1 through 3, Florence Copper is
conducting operational bulk EC monitoring at horizon 4 and at greater depth within the injection zone.
The operational monitoring provides for comparison of the measured bulk EC values measured for
compliance monitoring with values measured in areas where injected solution is known to be in contact
with bedrock, and at locations between the injection zone and the compliance monitoring points.

OPERATIONAL MONITORING AT HORIZON 4

As described above, APP No. P-106360 establishes bulk EC AL values for monitoring horizons 1 through
3. Horizon 4 is located 20 feet below horizon 3 in the middle of the 40-foot thick exclusion zone and
does not have an AL. Monitoring horizon 4 is used for operational monitoring to allow Florence Copper
to identify changing conditions prior to a potential vertical excursion reaching the LBFU. The monitoring
system is configured such that a vertical excursion would have to pass horizon 4 before reaching the
other horizons. Consequently, horizon 4 would thus be expected to have a lower resistivity value than
that observed on the higher horizons in the event of a vertical excursion.

Bulk EC data collected at monitoring horizon 4, at the time the exceedances were identified and
confirmed on horizons 3, 2, and 1, showed higher resistivity values than the overlying horizons and a
similar magnitude of change. This fact indicates that there is no notable differential between the
changes observed on horizon 4, relative to the changes observed on horizons 3, 2, and 1, and that there
is no residual evidence of upward migration of injected fluid. Table 2 lists the bulk EC values measured
on horizon 4 at observation wells 0-05, 0-06, and 0-07 during the monitoring events which detected
and confirmed the AL exceedances on horizons 1, 2, and 3.

Table 2. Summary of Observed Bulk EC Values on Horizon 4 During
the Period Exceedances Were Observed and Confirmed on Horizons 3, 2, and 1

Horizon and AL 11/21 11/26 12/3 12/4 12/5 12/11
Electrode Pair* (Q-m) Results Results Results Results Results Results
Q-m) (Q-m) (Q-m) (Q-m) (Q-m) (Q-m)
Horizon 4, between
wells 0-05 and 0-06 N/A 10.62 10.61 10.57 10.56 10.53 10.60
Horizon 4, between
wells 0-05 and 0-07 N/A 10.47 10.47 10.40 10.39 10.38 10.46
*Horizon 3 is the deepest compliance monitoring horizon and is located at the bedrock lower basin fill unit contact.
Horizon 4 is located within the exclusion zone, is monitored for operational purposes, and does not have an alert level.

OPERATIONAL MONITORING IN THE INJECTION ZONE
In addition to the bulk EC monitoring system constructed for the purpose of compliance and operational

monitoring described above, Florence Copper has constructed an additional bulk EC operational
monitoring system within the injection zone to facilitate analysis of fluid flow between the injection and
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recovery wells. Operational monitoring within the injection zone began prior to the commencement of
injection and has continued throughout 2019. This operational monitoring within the injection zone
provides an opportunity to compare bulk EC values, where injected solution is known to be in contact
with bedrock, to the observed bulk EC values in the overlying monitoring horizons 1 through 4. The
uppermost operational bulk EC monitoring within the injection zone is conducted at a depth of 168 feet
below monitoring horizon 4.

Operational monitoring within the injection zone yields bulk EC values that are consistently below 3 Q-m
throughout the injection zone, and are in the range of 2 QO-m at a depth of 168 feet below monitoring
horizon 4. If a vertical excursion were moving upward from the injection zone through monitoring
horizon 4, it is anticipated that bulk EC measurements at horizon 4 would reflect the low bulk EC values
observed in the injection zone. However, the bulk EC values measured at horizon 4 remain some of the
highest observed in the monitoring network, indicating that a vertical excursion has not occurred.

Bulk EC AL Exceedance Cause, Impact, and Mitigation
OBSERVED BULK EC SENSITIVITY TO PRECIPITATION DURING THE AMBIENT MONITORING PERIOD

Bulk EC monitoring is a highly sensitive method used for detecting changes in the conductivity of the
formation materials above the PTF injection zone. As described in the August 2018 AL proposal, this
method of monitoring is sensitive to environmental changes in addition to those generated by migration
of injected fluid. The AL proposal described potential spatial variability related to lithology, moisture
content, fluid temperature, and electrolyte content, and temporal variability related to seasonal
changes, meteorological events, and sensor drift.

Baseline bulk EC data was collected at the PTF wellfield between 24 May and 3 August 2018. The
baseline bulk EC data showed sensitivity to precipitation events, but relatively low variability (generally
less than 1 Q-m). The variability of the baseline dataset, sensitivity to environmental changes, and
method for calculation of the ALs are described in the August 2018 AL proposal.

Section 4.1.2 of the August 2018 AL proposal describes the effects on the baseline dataset of
precipitation events occurring on 16 through 17 June and 29 through 31 July 2018. Both of these events
precede notable declines in the bulk EC values compared to values measured before the precipitation
events. The 16 through 17 June 2018 precipitation event produced approximately 1 inch of rain and
preceded a decline in bulk EC values of up to 0.77 Q-m and 5.1 percent compared to pre-event values.
The 29 through 31 July 2018 precipitation event produced approximately 0.7 inch of rain and preceded a
decline in bulk EC values of up to 1.3 Q-m and 4.9 percent compared to pre-event values.

The August 2018 AL proposal noted that rainfall added soil moisture at the surface which would lower
temperatures in the surficial infrastructure used to collect the data. Temperature fluctuations change
the resistivity of the cables used to transmit the signals to and from the wells from the resistivity
instrument as well as the cables at the surface used as reference electrodes. It is also important to note
that the ambient bulk EC data were collected over a relatively short period of time in the summer of
2018, and consequently do not fully characterize potential seasonal variability arising from reduced
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ambient air temperatures and reduced evaporation of residual soil moisture. These types of seasonal
changes have the potential to affect the surficial components of the bulk EC monitoring system, the
grounding network, and the reference electrodes used to process the raw bulk EC data. The ambient
bulk EC data, observed temporal variability during the ambient monitoring period, and correlation to
precipitation events are described in the August 2018 AL proposal.

CORRELATION OF OBSERVED CHANGES IN BULK EC AND PRECIPITATION EVENTS

Comparison of bulk EC data, collected during the operational monitoring period, to precipitation data
show correlation between precipitation events and observed declines in bulk EC values. Figures 2
through 8 are time series plots of the average measured bulk EC values at each of the four monitoring
horizons at each of the seven observation wells throughout the operational monitoring period beginning
on 21 September 2018 and extending through 23 December 2019. The bulk EC data are plotted
together with precipitation data from a weather station (NOAA Station ID US1AZPNO075) located
approximately 3.3 miles northeast of the PTF wellfield.

Figures 2 through 8 show that decline in bulk EC values occurred on all four monitoring horizons
following significant rain events throughout 2019, and that successive smaller rain events have a
cumulative residual effect on bulk EC values. During dry periods between rain events, as residual soil
moisture evaporates and soil temperatures rise, bulk EC values appear to stabilize or trend upwards.
Figures 2 through 8 also show the following notable characteristics:

1. A downward shift of bulk EC values has occurred at a similar magnitude on every monitoring
horizon (horizons 1 through 4) following significant precipitation events and successive smaller
precipitation events. Review of the underlying data show that a similar magnitude downward
shift occurs on every sensor pair in the monitoring system on every monitoring horizon. This
type of shift indicates that changing conditions affected the entire monitoring system equally,
and that the change is not related to upward migration of injected fluid, but rather with a
change in the baseline conditions in the grounding network or reference electrodes used to
process the individual bulk EC measurements.

2. The downward shift in bulk EC values detected on 21 November 2019 was preceded by two
precipitation events (14 and 20 November 2019) that each produced greater than 1 inch of
precipitation. Similar declines in bulk EC values were preceded by precipitation events on
25 September 2019, cumulative precipitation events between 31 January through 14 February
2019, and cumulative precipitation events between 5 and 19 October 2018. Similar to the
21 November precipitation event, each of the earlier precipitation events preceded system wide
decline in bulk EC values.

3. The observed changes in bulk EC values are not spatially localized within the PTF wellfield,
suggesting that there is not a localized pathway for vertical migration of solution.

4. The observed change in bulk EC values did not progress from the lowest level sensors on
monitoring horizon 4, upward to horizons 3, 2, and 1 as would be expected if a vertical excursion
of injected fluid had occurred. Rather, the change occurred at a similar magnitude, at the same
time, at all sensor pairs on all monitoring horizons.
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5. The resistivity values measured at monitoring horizon 4 remain higher than those measured in
horizons 3, 2, and 1. This indicates that injected solution has not migrated upward through
horizon 4 to reach horizons 3, 2, and 1. Had injected solution migrated vertically upward, it is
anticipated that the lowest monitoring horizon, horizon 4, would have a lower resistivity than
the overlying horizons instead of the higher values measured at horizon 4.

6. Additional rain events occurred following the initial exceedance detection on 21 November and
during the period when confirmation monitoring was conducted.

It is important to note that precipitation falling on the surface at the PTF wellfield is not infiltrating to
the bulk EC sensors located in the well bores to cause a decrease in bulk EC values. Rather, precipitation
falling on the surface is affecting the equipment, grounding network, and reference electrode system
located at ground surface which are used to collect the bulk EC data for processing the raw data.

Based on the data and information presented above, the bulk EC exceedances detected on

21 November 2019, and confirmed 26 November through 5 December 2019, were caused by the
residual effects of successive precipitation events occurring prior to 21 November, which increased
cumulative ambient soil moisture, decreased soil temperature, and resulted in other environmental
changes affecting the surficial components of the bulk EC monitoring network, associated grounding
network, and reference electrodes. These environmental changes had a systemwide affect, reducing all
measured bulk EC values at all electrode pairs on all monitoring horizons by a similar magnitude, and
resulted in the electrode pairs with the lowest ambient bulk EC values exceeding the horizon AL values.

Environmental Impacts

The observed bulk EC exceedances described above are the result of ambient environmental changes at
ground surface and are not the result of a vertical excursion of injected fluid. No adverse environmental
impacts are known to have occurred as a result of the observed bulk EC exceedances.

Mitigation of Environmental Impacts

No adverse environmental impacts are known to have occurred as a result of the observed bulk EC
exceedances. Consequently, no mitigation of environmental impacts is required.

In accordance with Section 2.6.2.7 of the APP Permit, Florence Copper has increased the bulk EC
monitoring frequency to three times per week. Florence Copper continues to actively monitor wellfield
operational conditions and to actively maintain hydraulic control.

The August 2018 AL proposal included discussion of potential change in ambient bulk EC conditions
arising from seasonal changes, instrument drift and other factors, and identified the potential need to
revise the bulk EC ALs based on these factors. Haley & Aldrich has commenced statistical analysis of the
bulk EC data for the purpose of re-calculating AL values to be included in a proposal for revised AL values
in an application to amend APP No. P-106360.
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Potential Errors in Measurement, Data Analysis, and Statistical Evaluation

Haley & Aldrich has reviewed measurement, data analysis, and statistical analyses of the bulk EC data
and has concluded that the observed bulk EC exceedances did not result from errors in measurement,
data analysis, or statistical analysis.

Conclusion

The bulk EC exceedances detected on 21 November 2019, and confirmed 26 November through

5 December 2019, are the result of natural changes in ambient environmental conditions at the PTF
wellfield. The ambient environmental changes which resulted in the bulk EC exceedances were
referenced in the August 2018 AL proposal describing the ambient bulk EC dataset, ambient data
variability, and proposed method for AL calculation. The AL proposal specifically identified the
sensitivity of the bulk EC monitoring method to precipitation events and provided direct examples of
precipitation events that resulted in similar changes to ambient bulk EC values.

The confirmed bulk EC exceedances were caused by the cumulative effects of precipitation events
occurring prior to 21 November 2019 which resulted in an increase of ambient soil moisture, decreased
soil temperature, and resulted in other environmental changes affecting the surficial components of the
bulk EC monitoring network, associated grounding network, and reference electrodes.

The exceedances are not the result of measurement error, data analysis error, or error in statistical
analyses. The confirmed bulk EC exceedances are not the result of vertical excursion of injected fluid, no
impacts to the environment are known to exist as a result of the bulk EC exceedances, and no
environmental mitigation is required.

Haley & Aldrich has commenced statistical analysis of the bulk EC data for the purpose of re-calculating
AL values and Florence Copper will propose revised AL values in an application to amend APP
No. P-106360.

Please contact Mark Nicholls with any questions you may have regarding the content of this Technical
Memorandum.

Enclosures:

Figure 1 — PTF Wellfield Configuration

Figure 2 — Observation Well 0-01: All Horizons
Figure 3 — Observation Well 0-02: All Horizons
Figure 4 — Observation Well 0-03: All Horizons
Figure 5 — Observation Well 0O-04: All Horizons
Figure 6 — Observation Well O-05: All Horizons
Figure 7 — Observation Well O-06: All Horizons
Figure 8 — Observation Well O-07: All Horizons
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ATTACHMENT 2

HGI Conductivity Data QA Procedure and Documentation Form



BULK CONDUCTIVITY DATA
QA PROCEDURE & DOCUMENTATION FORM (V.2)

GENERAL

Project Name: 2018-030 Bulk
Conductivity Monitoring

Project Site:
Florence Copper Inc

Date:

Weather Conditions and
Ambient Temp:

Field Operator Name:

Start and End Time:

EQU IPMENT (See back of for detailed instructions and procedures)

SupersSting (SS) Serial #:

Switch Box (SB) Serial #:

Program Switchbox Addresses

Pass Criteria: Instrument pass
Circle One: Pass or Fail

Program Cable Addresses

Section AddrL AddrH
1 1 to 28

DIAGNOSTIC TESTING (See back of for detailed instructions and procedures)

Relay Test

Pass Criteria: Instrument pass
Circle One: Pass or Fail

Receiver Test
Pass Criteria: All Channel = 500mQ (£25)

Circle One:  Pass or Fail

Contact Resistance Test

All values less between 50-200 Q
Pass or Fail

Pass Criteria:
Circle One:

DATA COLLECTION SETUP (See back of for detailed instructions and procedures)

Forward Set Data File Name:

Command File Name: Forward
Array: Pole-Pole

Reference Electrode Names
B (TX): Red Wire (P8-2-0)
N (RX): Blue Wire (M26-0)

Reverse Set Data File Name:

Command File Name: Reverse
Array: Pole-Pole

Reference Electrode Names
B (TX): Blue Wire (M26-0)
N (RX): Red Wire (P8-2-0)

Measurement Settings:
4

1. No. Cycles:

2. MaxError: Off

3. Max Repeat: Off

4. Max Current: 2000mA
5. Measure Time: 3.6

6.  Separate potential : OFF

7. Measure mode: RES

8. Defaults: USER
9.

Use address Table:

DATA QUAL ITY ACCEPTANCE (See back of sheet for detailed instructions and procedures)

Reciprocal Data Evaluation

Pass Criteria:  70% of reciprocal difference values less than 10%

Circle One: Pass or Fail

Measurement Error Evaluation
Pass Criteria: 70% of measurement error values less than 5%

Circle One: Pass or Fail

COMMENTS (Briefly Describe Florence Copper Activities at time of data acquisition)

SIGNATURE

By signing, | certify that data collection instrumentation pass all
required tests and the data collection process followed all
required setup and programming instructions listed within this

procedure.

Field Operator Signature/Date

By signing, | certify that measured data pass all requited data quality tests
listed within this procedure.

Data Inspector Signature/Date

J:\2018-030 - Florence Bulk and Annular Conductivity Monitoring\Florence Bulk Conductvity Field Data

Inspection Procedure Form V2.doc
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1) Program Switchbox Address Procedure
Connect Switch Box without electrodes or remotes connected
SS Main Menu >> 3. Test Mode >> 5. Program Address >>
1. Set address :1
2. Set Serial Board Number : 1
F3 to set by serial number>> Period to continue>> Should give you a pass reading.
2) Program Cable Address Procedure
This will be done during file setup. If there is an issue with setup go to
SS Main Menu >> 6. System Settings >> 2. Cable Address Set up >>
1. Enter Addresses
2. Clear Table
Press 1 to enter the lowest address of the cable (1). Hit enter. Enter the highest address of the cable (28). Hit Enter.
3) Relay Test Procedure
Connect the SB to the SS (or if internal SB, have nothing connected to the SS). During the test, the A and B relays are tested for each electrode
switch. A good switch will cycle through the following display on each electrode number (Electrode: #, Connection: AB B A Off). A failed relay
will stop and the SS will beep.
4) Receiver Test Procedure
Connect the black test box to the sting. Make sure it is the only thing plugged in.
Main Menu >> 3. Test Mode >> 4. Receiver test, measure to start the test. Values should be 500mQ + 25mQ
5) Contact Resistance Test Procedure
Make sure cables are plugged in and remotes are NOT connected. This test can be done during file setup, or go to
SS Main Menu >> 3. Test Mode >> 1. Contact resistance test
1. Low address =1
2. High address =29 (should get an HVOVL error on 28-29, if not, check that Tx/Rx cables are not plugged in)
F1 Start/Again
F2 Skip/Continue
Enter 1 for the low address and 28 for the high address. Hit F1 to begin the test. All values should be below 2002
6) Data Collection Setup & Start Procedure
Configure reference electrodes (e.g.: Tx/Rx) for the forward measurement configuration or the reverse measurement configuration.
SS Main Menu >> 1. Automatic Mode >> 2. Create Data File >> Enter Data File name using keypad, YYMMDD+A+(Forward or Reverse). A
to reflect 1* file, B if mistake on A and so on >> Select Command File, hit ‘ENTR’ >> This brings up a table menu, input the values below:
e Units = Meter
Scaling Factor = 1
Start X=0
Start Y =0
Start Z=0
Start Command Line = 1
Roll along = NO
e  End address = OFF (OFF = 0)
Hit ‘ENTR’ >> Input the following for infinites:
. Tx infinite X = 10000
Tx infinite Y = 10000
Tx infinite Z=0
Rx infinite X =-10000
Rx infinite Y = 10000
. Rx infinite Z=0
Hit ‘ENTR’ >> enter to continue setup >> 2 for “Dual mode/Swift” >> Cable Address List
If cable section is 1-28, skip this by hitting menu. If not, clear the list and enter 1 for low address, 28 for high address. >> Measurement Settings
(see front side) menu to exit >> Contact Resistance Test: Make sure cables are plugged into switchbox and switchbox is plugged in to Sting.
Low is 1, High is 28. F1 to start the test. Make sure the remotes are not plugged in.
7) Data Download Procedure
Plug in USB connection from Sting. Make sure Sting is in the main menu screen. Start AGI admin on computer. Click on Super Sting Control
Center Button. (center button on upper right) Verify on computer the baud rate is 38400 and port is COMX (the com channel can change)
Hit connect. Right click on new file, select read file. Click ok after download complete. Disconnect and close AGI admin. Zip all downloaded
files in a folder, and email to HGI.
8) Reciprocal Data Evaluation Procedure
Using downloaded data sets (both forward and reverse data sets), in MS Excel, combine and resort data to align reciprocal pairs. Compute
reciprocal error which equals the % difference for Resistance (V/I) measurements between pairs [ (Forward — Reverse) / Forward * 100) ].
Compute number of pairs with reciprocal error less than 10% and divide that number by the total number of reciprocal pairs in the combined
data file.
9) Measurement Error Evaluation Procedure
Using downloaded data, in MS Excel, compute number of measurements that have measurement errors greater than 4% and divide that number
by the total number of readings in the data file. Repeat process for both forward and reverse data set.

J:\2018-030 - Florence Bulk and Annular Conductivity Monitoring\Florence Bulk Conductvity Field Data
Inspection Procedure Form V2.doc Page 2 of 2




ATTACHMENT 3

Tabulated Apparent Resistivity Data



Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06
Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- |B-03-BC1-|B-03-BC1-|B-03-BC1-|B-03-BC1-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-
Sending Sensor 01 01 01 01 01 01 01 01 01 01 01 02 02 02 02 01 01 01 01 01 01
B-02-BC- [B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- [B-07-BC1-|B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-05-BC- | B-06-BC- |B-07-BC1-| B-06-BC- |B-07-BC1-|B-07-BC1-
Receiving Sensor 01 02 01 01 01 02 02 01 01 01 02 01 01 01 02 01 01 02 01 02 02
Apparent Resistivity (Q-m)
Date Horizon 1

9/21/2018 12.92 11.50 13.57 12.51 11.96 11.93 10.62 14.26 13.80 13.79 12.60 12.79 13.24 14.42 13.66 10.90 12.32 13.00 10.11 10.97 10.04
9/28/2018 13.00 11.70 13.85 12.73 12.16 12.06 10.76 14.56 14.07 14.08 12.81 13.04 13.48 14.64 13.89 10.97 12.54 13.26 10.26 11.19 10.20
10/5/2018 12.94 11.53 13.54 12.50 11.96 11.94 10.63 14.26 13.76 13.79 12.58 12.81 13.24 14.40 13.59 10.87 12.33 12.97 10.09 10.93 10.03
10/12/2018 12.96 11.59 13.72 12.62 12.08 12.01 10.68 14.38 13.95 13.94 12.74 12.91 13.39 14.54 13.77 10.92 12.45 13.16 10.20 11.08 10.14
10/19/2018 12.88 11.38 13.41 12.35 11.85 11.84 10.54 14.09 13.63 13.64 12.50 12.69 13.10 14.24 13.44 10.84 12.23 12.85 10.07 10.84 10.06
10/26/2018 12.91 11.44 13.43 12.38 11.87 11.85 10.55 14.14 13.67 13.69 12.52 12.71 13.14 14.30 13.50 10.86 12.27 12.90 10.08 10.87 10.08
11/2/2018 12.96 11.54 13.63 12.53 12.00 11.93 10.65 14.31 13.85 13.84 12.65 12.86 13.28 14.47 13.66 10.90 12.38 13.06 10.17 11.01 10.14
11/9/2018 13.00 11.63 13.73 12.63 12.09 11.99 10.72 14.42 13.96 13.96 12.74 12.94 13.39 14.59 13.77 10.96 12.47 13.17 10.22 11.07 10.16
11/16/2018 13.07 11.77 13.99 12.84 12.29 12.15 10.86 14.67 14.24 14.19 12.97 13.15 13.60 14.87 14.02 11.06 12.67 13.41 10.35 11.24 10.27
11/23/2018 13.14 11.82 14.02 12.85 12.27 12.13 10.89 14.68 14.23 14.21 12.96 13.16 13.62 14.89 14.00 11.07 12.65 13.41 10.36 11.23 10.28
11/30/2018 13.04 11.77 13.95 12.85 12.28 12.12 10.83 14.67 14.22 14.21 12.92 13.10 13.59 14.86 14.02 11.06 12.66 13.38 10.33 11.24 10.25
12/20/2018 13.13 11.90 14.09 12.96 12.33 12.18 10.90 14.80 14.33 14.31 13.01 13.19 13.70 14.95 14.12 11.06 12.74 13.48 10.37 11.30 10.27
12/27/2018 13.08 11.83 13.96 12.85 12.27 12.13 10.83 14.69 14.20 14.22 12.92 13.11 13.61 14.85 14.01 11.03 12.65 13.38 10.34 11.24 10.24
1/3/2019 13.02 11.72 13.85 12.75 12.16 12.06 10.75 14.55 14.06 14.07 12.82 13.01 13.49 14.70 13.89 10.99 12.55 13.26 10.28 11.16 10.20
1/10/2019 12.89 11.45 13.53 12.46 11.93 11.89 10.59 14.21 13.74 13.74 12.57 12.76 13.21 14.35 13.57 10.88 12.32 12.98 10.12 10.93 10.09
1/17/2019 12.92 11.45 13.49 12.44 11.92 11.88 10.58 14.20 13.74 13.74 12.57 12.77 13.19 14.35 13.56 10.87 12.30 12.94 10.12 10.92 10.10
1/24/2019 12.93 11.58 13.83 12.52 11.90 11.84 10.70 14.41 13.89 13.73 12.71 12.95 13.20 14.33 13.63 10.92 12.51 13.00 10.07 11.04 10.19
1/31/2019 12.93 11.58 13.83 12.52 11.90 11.84 10.70 14.41 13.89 13.73 12.71 12.95 13.20 14.33 13.63 10.92 12.51 13.00 10.07 11.04 10.19
2/7/2019 12.91 11.45 13.52 12.43 11.93 11.90 10.57 14.19 13.74 13.74 12.58 12.75 13.19 14.36 13.56 10.89 12.31 12.97 10.13 10.93 10.10
2/14/2019 12.89 11.44 13.52 12.45 11.93 11.90 10.58 14.21 13.73 13.75 12.58 12.74 13.19 14.37 13.56 10.87 12.31 12.97 10.12 10.93 10.11
2/21/2019 12.92 11.47 13.54 12.46 11.92 11.90 10.58 14.21 13.77 13.75 12.58 12.77 13.21 14.38 13.57 10.89 12.32 12.98 10.13 10.93 10.10
2/28/2019 12.85 11.39 13.42 12.37 11.87 11.86 10.52 14.11 13.66 13.68 12.53 12.70 13.13 14.29 13.49 10.85 12.25 12.89 10.08 10.88 10.07
3/6/2019 12.85 11.34 13.34 12.23 11.78 11.82 10.49 14.03 13.49 13.53 12.46 12.58 12.96 14.13 13.37 10.75 12.08 12.75 9.91 10.70 10.01
3/14/2019 12.83 11.37 13.41 12.33 11.81 11.83 10.53 14.09 13.63 13.63 12.47 12.66 13.08 14.22 13.42 10.79 12.15 12.81 9.97 10.83 10.05
3/21/2019 12.85 11.37 13.44 12.38 11.86 11.85 10.52 14.13 13.65 13.65 12.50 12.67 13.11 14.26 13.47 10.83 12.23 12.86 10.05 10.87 10.06
3/28/2019 12.87 11.40 13.45 12.39 11.87 11.86 10.53 14.13 13.68 13.67 12.52 12.69 13.12 14.29 13.47 10.82 12.23 12.90 10.06 10.87 10.07
4/4/2019 12.90 11.47 13.56 12.49 11.95 11.91 10.58 14.23 13.79 13.77 12.59 12.77 13.23 14.39 13.59 10.86 12.32 12.99 10.10 10.94 10.09
4/11/2019 12.86 11.43 13.51 12.47 11.91 11.89 10.52 14.14 13.70 13.69 12.53 12.70 13.14 14.26 13.48 10.83 12.24 12.90 10.07 10.90 10.06
4/18/2019 12.84 11.41 13.51 12.44 11.90 11.87 10.54 14.16 13.70 13.68 12.53 12.68 13.12 14.30 13.48 10.81 12.24 12.88 10.05 10.88 10.05
4/24/2019 12.90 11.55 13.67 12.58 12.03 11.95 10.63 14.32 13.85 13.86 12.65 12.82 13.26 14.46 13.64 10.88 12.36 13.05 10.14 10.99 10.13
5/2/2019 12.91 11.54 13.66 12.56 12.02 11.96 10.61 14.42 13.85 13.82 12.64 12.80 13.27 14.41 13.62 10.88 12.34 13.03 10.12 10.99 10.13
5/9/2019 12.90 11.57 13.74 12.64 12.08 12.00 10.64 14.36 13.93 13.90 12.70 12.83 13.31 14.51 13.69 10.90 12.41 13.10 10.16 11.04 10.15
5/16/2019 12.93 11.58 13.77 12.67 12.09 11.99 10.66 14.41 13.96 13.91 12.71 12.85 13.34 14.53 13.72 10.91 12.42 13.14 10.18 11.05 10.14
5/23/2019 12.94 11.62 13.78 12.68 12.10 11.99 10.66 14.40 13.98 13.93 12.71 12.86 13.34 14.54 13.72 10.90 12.43 13.16 10.19 11.06 10.16
5/30/2019 12.96 11.68 13.88 12.75 12.16 12.04 10.71 14.52 14.05 14.01 12.78 12.94 13.44 14.63 13.81 10.94 12.50 13.24 10.22 11.13 10.18
6/6/2019 12.97 11.66 13.83 12.73 12.12 12.01 10.67 14.46 14.04 13.98 12.74 12.93 13.43 14.60 13.78 10.93 12.49 13.19 10.19 11.09 10.16
6/13/2019 12.93 11.61 13.76 12.67 12.08 11.99 10.65 14.41 13.97 1391 12.70 12.85 13.34 14.53 13.71 10.90 12.43 13.07 10.17 11.07 10.15
6/20/2019 12.95 11.64 13.84 12.72 12.12 12.00 10.68 14.46 14.00 13.96 12.74 12.90 13.39 14.58 13.76 10.90 12.46 13.19 10.20 11.09 10.17
6/28/2019 12.96 11.66 13.84 12.73 12.12 12.03 10.69 14.52 14.03 13.98 12.75 12.92 13.40 14.60 13.79 10.91 12.48 13.21 10.21 11.11 10.16




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06
Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- |B-03-BC1-|B-03-BC1-|B-03-BC1-|B-03-BC1-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-
Sending Sensor 01 01 01 01 01 01 01 01 01 01 01 02 02 02 02 01 01 01 01 01 01
B-02-BC- [B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- [B-07-BC1-|B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-05-BC- | B-06-BC- |B-07-BC1-| B-06-BC- |B-07-BC1-|B-07-BC1-
Receiving Sensor 01 02 01 01 01 02 02 01 01 01 02 01 01 01 02 01 01 02 01 02 02
Apparent Resistivity (Q-m)
Date Horizon 1

7/3/2019 12.91 11.63 13.82 12.72 12.09 11.99 10.65 14.44 14.01 13.93 12.71 12.86 13.37 14.54 13.73 10.92 12.37 13.15 10.17 11.08 10.16
7/10/2019 12.94 11.71 13.79 12.70 12.11 12.01 10.65 14.45 13.99 13.94 12.71 12.86 13.37 14.56 13.75 10.90 12.45 13.18 10.17 11.08 10.14
7/18/2019 12.89 11.53 13.68 12.60 12.03 11.94 10.57 14.33 13.86 13.83 12.63 12.76 13.27 14.45 13.64 10.87 12.37 13.04 10.15 10.94 10.13
7/24/2019 12.94 11.69 13.89 12.73 12.17 12.04 10.69 14.46 14.06 14.03 12.77 12.91 13.42 14.64 13.82 10.92 12.51 13.23 10.20 11.13 10.18
8/1/2019 12.77 11.29 13.36 12.34 11.78 11.84 10.43 14.00 13.57 13.52 12.37 12.54 13.00 14.10 13.32 10.76 12.14 12.78 9.98 10.80 10.00
8/7/2019 12.85 11.48 13.61 12.54 11.96 11.90 10.55 14.24 13.81 13.76 12.57 12.72 13.21 14.35 13.55 10.84 12.29 12.99 10.09 10.97 10.09
8/14/2019 12.84 11.44 13.58 12.51 11.92 11.87 10.53 14.19 13.75 13.71 12.54 12.70 13.17 14.30 13.51 10.78 12.27 12.95 10.08 10.94 10.09
8/22/2019 12.88 11.51 13.64 12.55 11.98 11.91 10.56 14.27 13.83 13.78 12.56 12.72 13.20 14.35 13.57 10.82 12.30 13.01 10.11 10.97 10.10
8/29/2019 12.85 11.49 13.64 12.57 11.99 11.91 10.55 14.27 13.82 13.77 12.59 12.72 13.21 14.34 13.55 10.83 12.31 13.02 10.11 10.97 10.09
9/4/2019 12.87 11.51 13.67 12.59 11.99 11.91 10.56 14.28 13.86 13.79 12.56 12.73 13.23 14.39 13.59 10.82 12.33 13.04 10.11 10.99 10.11
9/11/2019 12.88 11.53 13.80 12.60 12.01 11.92 10.56 14.29 13.85 13.81 12.60 12.74 13.17 14.37 13.59 10.83 12.32 13.04 10.13 11.00 10.10
9/18/2019 12.86 11.53 13.60 12.62 12.03 11.94 10.56 14.32 13.86 13.80 12.70 12.74 13.26 14.41 13.61 10.84 12.36 13.05 10.13 11.02 10.11
9/25/2019 12.88 11.53 13.68 12.60 12.00 11.92 10.57 14.28 13.86 13.79 12.59 12.74 13.25 14.41 13.60 10.85 12.34 13.05 10.12 10.99 10.10
10/4/2019 12.78 11.36 13.47 12.42 11.84 11.83 10.45 14.08 13.64 13.59 12.45 12.59 13.07 14.18 13.40 10.75 12.18 12.86 10.03 10.86 10.03
10/11/2019 12.80 11.38 13.50 12.44 11.87 11.83 10.47 14.10 13.67 13.61 12.45 12.61 13.09 14.21 13.42 10.77 12.20 12.86 10.05 10.88 10.05
10/18/2019 12.82 11.44 13.56 12.50 11.92 11.88 10.50 14.17 13.75 13.71 12.52 12.66 13.15 14.30 13.50 10.80 12.26 12.95 10.08 10.93 10.08
10/24/2019 12.81 11.42 13.60 12.51 11.93 11.88 10.51 14.18 13.77 13.70 12.52 12.68 13.16 14.31 13.51 10.82 12.27 12.96 10.09 10.94 10.08
11/1/2019 12.82 11.46 13.60 12.54 11.95 11.89 10.51 14.20 13.75 13.72 12.53 12.67 13.18 14.34 13.53 10.81 12.28 12.98 10.10 10.96 10.08
11/8/2019 12.72 11.29 13.38 12.35 11.78 11.79 10.38 13.98 13.54 13.49 12.35 12.51 12.97 14.08 13.30 10.74 12.12 12.76 9.98 10.80 10.00
11/14/2019 12.75 11.33 13.42 12.36 11.82 11.81 10.42 14.02 13.59 13.54 12.40 12.56 13.02 14.13 13.35 10.75 12.14 12.81 10.01 10.83 10.03
11/21/2019 12.56 1091 12.87 11.87 11.40 11.53 10.12 13.45 13.03 12.99 11.95 12.17 12.54 13.56 12.80 10.59 11.73 12.30 9.77 10.47 9.85
11/26/2019 12.56 10.89 12.88 11.90 11.41 11.55 10.08 13.45 13.04 13.00 11.96 12.13 12.53 13.51 12.76 10.59 11.73 12.30 9.77 10.46 9.84
12/3/2019 12.52 10.81 12.76 11.77 11.31 11.48 10.06 13.34 12.93 12.86 11.88 12.06 12.44 13.43 12.70 10.56 11.66 12.23 9.72 10.40 9.82
12/4/2019 12.50 10.79 12.74 11.77 11.31 11.48 10.04 13.32 12.93 12.88 11.87 12.06 12.44 13.44 12.69 10.55 11.64 12.21 9.72 10.38 9.79
12/5/2019 12.50 10.79 12.72 11.75 11.29 11.47 10.05 13.32 12.91 12.86 11.86 12.06 12.43 13.42 12.68 10.56 11.66 12.19 9.71 10.37 9.81
12/11/2019 12.54 10.87 12.86 11.88 11.40 11.54 10.09 13.44 13.04 12.99 11.96 12.13 12.52 13.55 12.78 10.59 11.74 12.32 9.77 10.44 9.85
12/19/2019 12.55 10.88 12.82 11.85 11.38 11.49 10.09 13.41 12.99 12.96 11.87 12.10 12.50 13.49 12.77 10.58 11.72 12.28 9.74 10.43 9.84
12/20/2019 12.54 10.90 12.86 11.87 11.40 11.54 10.11 13.44 13.03 12.98 11.96 12.14 12.54 13.54 12.79 10.59 11.74 12.31 9.76 10.44 9.83
12/21/2019 12.57 10.91 12.88 11.90 11.42 11.55 10.13 13.47 13.06 13.01 11.97 12.17 12.56 13.57 12.80 10.59 11.75 12.33 9.78 10.47 9.85
12/23/2019 12.55 10.90 12.86 11.87 11.39 11.54 10.11 13.43 13.03 12.97 11.95 12.14 12.53 13.53 12.78 10.58 11.73 12.28 9.77 10.45 9.84
12/28/2019 12.49 10.74 12.64 11.68 11.25 11.43 10.01 13.23 12.82 12.78 11.79 11.99 12.35 13.31 12.59 10.53 11.59 12.12 9.67 10.31 9.79
12/30/2019 12.49 10.79 12.72 11.74 11.29 11.47 10.04 13.29 12.89 12.85 11.85 12.04 12.41 13.39 12.66 10.55 11.63 12.17 9.71 10.36 9.80
12/31/2019 12.50 10.79 12.71 11.68 11.29 11.47 10.04 13.29 12.88 12.83 11.83 12.05 12.39 13.37 12.65 10.53 11.63 12.16 9.70 10.35 9.80
1/3/2020 12.52 10.84 12.77 11.80 11.34 11.49 10.06 13.34 12.93 12.93 11.89 12.09 12.46 13.46 12.71 10.57 11.69 12.23 9.73 10.38 9.82




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06
Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- |B-03-BC1-|B-03-BC1-|B-03-BC1-|B-03-BC1-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-
Sending Sensor 02 02 02 02 02 02 02 02 02 02 02 04 04 04 04 02 02 02 02 02 02
B-02-BC- [B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- [B-07-BC1-|B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-05-BC- | B-06-BC- |B-07-BC1-| B-06-BC- |B-07-BC1-|B-07-BC1-
Receiving Sensor 02 04 02 02 02 04 04 02 02 02 04 02 02 02 04 02 02 04 02 04 04
Apparent Resistivity (Q-m)
Date Horizon 2

9/21/2018 14.7085 | 11.5610 | 13.4187 | 12.3027 | 11.7662 | 11.8728 | 11.2944 | 14.3444 | 13.7980 | 13.8248 | 12.5965 | 12.7832 | 13.0822 | 14.3176 | 13.3789 | 11.2578 | 12.3417 | 12.7837 | 10.3379 | 10.7453 | 10.7195
9/28/2018 14.8243 | 11.8051 | 13.6991 | 12.5526 | 12.0089 | 12.0273 | 11.4388 | 14.6232 | 14.0701 | 14.0571 | 12.8015 | 12.9930 | 13.3831 | 14.5414 | 13.6384 | 11.3253 | 12.5263 | 13.0261 | 10.4837 | 10.9757 | 10.9278
10/5/2018 14.7452 | 11.5940 | 13.4251 | 12.3142 | 11.7938 | 11.8717 | 11.3106 | 14.2971 | 13.7595 | 13.8043 | 12.5734 | 12.7573 | 13.0990 | 14.2617 | 13.3433 | 11.2227 | 12.3220 | 12.7426 | 10.3255 | 10.7469 | 10.7192
10/12/2018 14.7585 | 11.6560 | 13.5614 | 12.4433 | 11.9009 | 11.9492 | 11.3923 | 14.4785 | 13.9519 | 13.9175 | 12.7104 | 12.9082 | 13.2282 | 14.4378 | 13.5313 | 11.3029 | 12.4711 | 12.9239 | 10.4385 | 10.8889 | 10.9117
10/19/2018 14.6683 | 11.4566 | 13.2603 | 12.1809 | 11.7045 | 11.8070 | 11.2199 | 14.1435 | 13.6438 | 13.6532 | 12.4699 | 12.6779 | 12.9581 | 14.1093 | 13.1958 | 11.2103 | 12.2108 | 12.6208 | 10.2991 | 10.6901 | 10.8028
10/26/2018 14.6692 | 11.4840 | 13.3238 | 12.1642 | 11.7205 | 11.8173 | 11.2604 | 14.2095 | 13.6164 | 13.6970 | 12.5105 | 12.7227 | 13.0108 | 14.1547 | 13.2582 | 11.2176 | 12.2540 | 12.6641 | 10.3067 | 10.7467 | 10.8500
11/2/2018 14.7495 | 11.6164 | 13.4746 | 12.3587 | 11.8423 | 11.8898 | 11.3444 | 14.3725 | 13.8477 | 13.8535 | 12.6402 | 12.8424 | 13.1443 | 14.3366 | 13.4153 | 11.2606 | 12.3757 | 12.8363 | 10.3996 | 10.8199 | 10.8738
11/9/2018 14.8092 | 11.6976 | 13.5787 | 12.4533 | 11.9414 | 11.9586 | 11.4023 | 14.4924 | 13.9656 | 13.9664 | 12.7339 | 12.9252 | 13.2485 | 14.4367 | 13.5141 | 11.3235 | 12.4543 | 12.9356 | 10.4537 | 10.8983 | 10.9253
11/16/2018 14.9282 | 11.8719 | 13.8382 | 12.6704 | 12.1250 | 12.0799 | 11.5447 | 14.7227 | 14.2390 | 14.2002 | 12.9366 | 13.1228 | 13.4426 | 14.7227 | 13.7593 | 11.4232 | 12.6309 | 13.1778 | 10.5829 | 11.0485 | 11.0328
11/23/2018 14.9670 | 11.8963 | 13.8653 | 12.6639 | 12.1433 | 12.0785 | 11.5788 | 14.7506 | 14.2413 | 14.1945 | 12.9563 | 13.1379 | 13.4772 | 14.7172 | 13.7400 | 11.4315 | 12.6302 | 13.1809 | 10.5906 | 11.0650 | 11.0400
11/30/2018 14.9100 | 11.8813 | 13.8324 | 12.6764 | 12.1292 | 12.0855 | 11.5454 | 14.7294 | 14.2091 | 14.2114 | 12.9279 | 13.1034 | 13.4490 | 14.7015 | 13.7460 | 11.3930 | 12.6424 | 13.1511 | 10.5592 | 11.0642 | 11.0054
12/20/2018 14.9237 | 11.9616 | 13.9285 | 12.7636 | 12.1733 | 12.1025 | 11.5857 | 14.8496 | 14.3039 | 14.3138 | 12.9870 | 13.1665 | 13.5445 | 14.7937 | 13.8505 | 11.4158 | 12.7146 | 13.2269 | 10.6045 | 11.1365 | 11.0245
12/27/2018 14.8695 | 11.8894 | 13.8467 | 12.6885 | 12.1146 | 12.0781 | 11.5258 | 14.7547 | 14.2274 | 14.2260 | 12.9124 | 13.0898 | 13.4600 | 14.7164 | 13.7699 | 11.3904 | 12.6503 | 13.1385 | 10.5549 | 11.0744 | 10.9976
1/3/2019 14.8207 | 11.7857 | 13.7084 | 12.5742 | 12.0090 | 12.0168 | 11.4454 | 14.6229 | 14.0692 | 14.0868 | 12.8080 | 13.0041 | 13.3579 | 14.5517 | 13.6296 | 11.3444 | 12.5530 | 13.0135 | 10.5083 | 10.9761 | 10.9567
1/10/2019 14.7003 | 11.5348 | 13.3804 | 12.2859 | 11.7890 | 11.8637 | 11.2707 | 14.2698 | 13.7579 | 13.7609 | 12.5703 | 12.7447 | 13.0693 | 14.2120 | 13.3092 | 11.2337 | 12.3012 | 12.7193 | 10.3528 | 10.7557 | 10.8450
1/17/2019 14.7122 | 11.5269 | 13.3952 | 12.2662 | 11.7758 | 11.8546 | 11.2604 | 14.2596 | 13.7492 | 13.7530 | 12.5583 | 12.7405 | 13.0498 | 14.2152 | 13.3066 | 11.2314 | 12.2982 | 12.7248 | 10.3584 | 10.7575 | 10.8429
1/24/2019 14.7988 | 11.5776 | 13.2329 | 12.5226 | 11.9147 | 11.8032 | 11.2640 | 14.4069 | 13.8945 | 13.7401 | 12.5801 | 12.9496 | 13.2040 | 14.3326 | 13.6030 | 11.3005 | 12.5127 | 12.9709 | 10.3471 | 11.0149 | 10.8774
1/31/2019 14.7988 | 11.5776 | 13.2329 | 12.5226 | 11.9147 | 11.8032 | 11.2640 | 14.4069 | 13.8945 | 13.7401 | 12.5801 | 12.9496 | 13.2040 | 14.3326 | 13.6030 | 11.3005 | 12.5127 | 12.9709 | 10.3471 | 11.0149 | 10.8774
2/7/2019 14.6776 | 11.5091 | 13.3822 | 12.2780 | 11.7792 | 11.8593 | 11.2439 | 14.2658 | 13.7520 | 13.7585 | 12.5662 | 12.7342 | 13.0462 | 14.2210 | 13.2973 | 11.2433 | 12.2981 | 12.7184 | 10.3608 | 10.7607 | 10.8455
2/14/2019 14.6994 | 11.5304 | 13.3831 | 12.2853 | 11.7791 | 11.8609 | 11.2505 | 14.2578 | 13.7669 | 13.7676 | 12.5825 | 12.7389 | 13.0495 | 14.2299 | 13.3047 | 11.2248 | 12.2903 | 12.7285 | 10.3522 | 10.7508 | 10.8459
2/21/2019 14.7023 | 11.5349 | 13.4020 | 12.2788 | 11.7948 | 11.8683 | 11.2580 | 14.2733 | 13.7710 | 13.7775 | 12.5752 | 12.7513 | 13.0739 | 14.2262 | 13.3206 | 11.2414 | 12.2972 | 12.7302 | 10.3592 | 10.7497 | 10.8532
2/28/2019 14.6481 | 11.4541 | 13.2864 | 12.1926 | 11.7234 | 11.8229 | 11.1975 | 14.1712 | 13.6585 | 13.6755 | 12.4921 | 12.6803 | 12.9888 | 14.1287 | 13.2285 | 11.1990 | 12.2361 | 12.6577 | 10.3134 | 10.7096 | 10.8260
3/6/2019 14.6412 | 11.4275 | 13.2024 | 12.0681 | 11.6318 | 11.7829 | 11.1584 | 14.0687 | 13.5272 | 13.5636 | 12.4167 | 12.5769 | 12.8306 | 14.0012 | 13.1346 | 11.1205 | 12.0659 | 12.5200 | 10.1419 | 10.5327 | 10.7705
3/14/2019 14.6609 | 11.4605 | 13.3052 | 12.1703 | 11.6619 | 11.8188 | 11.2097 | 14.1530 | 13.6024 | 13.6486 | 12.5037 | 12.6623 | 12.9513 | 14.1052 | 13.1642 | 11.1311 | 12.1228 | 12.6101 | 10.1780 | 10.5891 | 10.7886
3/21/2019 14.6263 | 11.4612 | 13.2861 | 12.2117 | 11.7110 | 11.8143 | 11.1870 | 14.1703 | 13.6929 | 13.6910 | 12.4945 | 12.6499 | 12.9599 | 14.1112 | 13.2274 | 11.1719 | 12.2130 | 12.6449 | 10.2845 | 10.7010 | 10.8169
3/28/2019 14.6580 | 11.4753 | 13.3335 | 12.2444 | 11.7284 | 11.8205 | 11.1968 | 14.1962 | 13.7057 | 13.7017 | 12.5066 | 12.6625 | 12.9827 | 14.1291 | 13.2324 | 11.1911 | 12.2219 | 12.6677 | 10.2804 | 10.6983 | 10.8295
4/4/2019 14.6896 | 11.5555 | 13.4474 | 12.3254 | 11.8068 | 11.8703 | 11.2458 | 14.2993 | 13.8114 | 13.8086 | 12.5588 | 12.7486 | 13.0854 | 14.2578 | 13.3361 | 11.2271 | 12.2998 | 12.7663 | 10.3253 | 10.7759 | 10.8642
4/11/2019 14.6556 | 11.5206 | 13.4103 | 12.3078 | 11.7763 | 11.8585 | 11.2185 | 14.2223 | 13.7174 | 13.7219 | 12.5128 | 12.6492 | 12.9942 | 14.1598 | 13.2603 | 11.1852 | 12.2337 | 12.6987 | 10.3007 | 10.7252 | 10.8266
4/18/2019 14.6524 | 11.5117 | 13.3946 | 12.2924 | 11.7870 | 11.8451 | 11.2205 | 14.2334 | 13.7451 | 13.7294 | 12.5347 | 12.6878 | 13.0216 | 14.1563 | 13.2431 | 11.1893 | 12.2277 | 12.6962 | 10.3006 | 10.7167 | 10.8197
4/24/2019 14.6885 | 11.6284 | 13.5641 | 12.4318 | 11.8952 | 11.9141 | 11.3016 | 14.3921 | 13.9046 | 13.9071 | 12.6320 | 12.7896 | 13.1426 | 14.3360 | 13.4006 | 11.2208 | 12.3416 | 12.8247 | 10.3567 | 10.8368 | 10.8981
5/2/2019 14.6808 | 11.6202 | 13.5421 | 12.4338 | 11.8773 | 11.9058 | 11.2836 | 14.3796 | 13.8951 | 13.8470 | 12.6165 | 12.7831 | 13.1417 | 14.3010 | 13.3853 | 11.2314 | 12.3278 | 12.8024 | 10.3566 | 10.8217 | 10.8904
5/9/2019 14.6974 | 11.6730 | 13.6060 | 12.4896 | 11.9349 | 11.9417 | 11.3299 | 14.4745 | 13.9297 | 13.9310 | 12.6663 | 12.8252 | 13.1916 | 14.3621 | 13.4460 | 11.2534 | 12.3855 | 12.8692 | 10.3908 | 10.8771 | 10.8847
5/16/2019 14.7272 | 11.6962 | 13.6646 | 12.5484 | 11.9582 | 11.9601 | 11.3352 | 14.4955 | 13.9994 | 13.9640 | 12.7006 | 12.8334 | 13.2139 | 14.4061 | 13.4818 | 11.2530 | 12.4189 | 12.9062 | 10.4122 | 10.9048 | 10.9020
5/23/2019 14.7336 | 11.7239 | 13.6745 | 12.5551 | 11.9815 | 11.9697 | 11.3425 | 14.5144 | 14.0299 | 13.9879 | 12.7005 | 12.8574 | 13.2279 | 14.4225 | 13.5030 | 11.2726 | 12.4255 | 12.9398 | 10.4024 | 10.9061 | 10.9055




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06
Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- |B-03-BC1-|B-03-BC1-|B-03-BC1-|B-03-BC1-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-

Sending Sensor 02 02 02 02 02 02 02 02 02 02 02 04 04 04 04 02 02 02 02 02 02
B-02-BC- [B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- [B-07-BC1-|B-03-BC1-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC1-| B-04-BC- | B-05-BC- | B-06-BC- [B-07-BC1-| B-05-BC- | B-06-BC- |B-07-BC1-| B-06-BC- |B-07-BC1-|B-07-BC1-

Receiving Sensor 02 04 02 02 02 04 04 02 02 02 04 02 02 02 04 02 02 04 02 04 04

Apparent Resistivity (Q-m)
Date Horizon 2

5/30/2019 14.7557 | 11.7818 | 13.7701 | 12.6175 | 12.0284 | 12.0055 | 11.3873 | 14.6044 | 14.0994 | 14.0633 | 12.7762 | 12.9180 | 13.3026 | 14.5166 | 13.5830 | 11.2752 | 12.4822 | 13.0165 | 10.4512 | 10.9623 | 10.9537
6/6/2019 14.7102 | 11.7421 | 13.7419 | 12.5884 | 11.9903 | 11.9678 | 11.3672 | 14.5726 | 14.0469 | 14.0176 | 12.7461 | 12.8811 | 13.2522 | 14.4648 | 13.5329 | 11.2754 | 12.4516 | 12.9732 | 10.4084 | 10.9171 | 10.9216
6/13/2019 14.7218 | 11.7168 | 13.6858 | 12.5580 | 11.9677 | 11.9635 | 11.3251 | 14.5179 | 14.0097 | 13.9636 | 12.7118 | 12.8413 | 13.2289 | 14.4019 | 13.4767 | 11.2639 | 12.4337 | 12.9439 | 10.3942 | 10.9047 | 10.9126
6/20/2019 14.7291 | 11.7433 | 13.7265 | 12.5718 | 11.9487 | 11.9774 | 11.3493 | 14.5751 | 14.0564 | 13.9990 | 12.7384 | 12.8553 | 13.2509 | 14.4703 | 13.5391 | 11.2419 | 12.4417 | 12.9757 | 10.4243 | 10.9318 | 10.8987
6/28/2019 14.7353 | 11.7442 | 13.7454 | 12.6010 | 12.0121 | 11.9833 | 11.3558 | 14.5820 | 14.0776 | 14.0263 | 12.7489 | 12.8837 | 13.2804 | 14.4868 | 13.5584 | 11.2687 | 12.4763 | 12.9718 | 10.4306 | 10.9481 | 10.9215
7/3/2019 14.7398 | 11.7060 | 13.7248 | 12.5895 | 11.9685 | 11.9606 | 11.3395 | 14.5313 | 14.0408 | 13.9800 | 12.7049 | 12.8703 | 13.2616 | 14.4395 | 13.5165 | 11.2741 | 12.4558 | 12.9643 | 10.4140 | 10.9313 | 10.9299
7/10/2019 14.7006 | 11.7206 | 13.7143 | 12.5759 | 11.9760 | 11.9415 | 11.3318 | 14.5401 | 14.0303 | 13.9738 | 12.7143 | 12.8685 | 13.2627 | 14.4533 | 13.5260 | 11.2468 | 12.4302 | 12.9519 | 10.4131 | 10.9209 | 10.9203
7/18/2019 14.6673 | 11.6421 | 13.5964 | 12.4772 | 11.9130 | 11.9076 | 11.2618 | 14.4107 | 13.9270 | 13.8831 | 12.6276 | 12.7633 | 13.1449 | 14.3108 | 13.3993 | 11.1949 | 12.3491 | 12.8578 | 10.3531 | 10.8435 | 10.8814
7/24/2019 14.6908 | 11.7473 | 13.7710 | 12.6218 | 12.0422 | 11.9978 | 11.3529 | 14.5825 | 14.1254 | 14.1824 | 12.7743 | 12.8859 | 13.2848 | 14.5220 | 13.5883 | 11.2473 | 12.4955 | 13.0051 | 10.4416 | 10.9748 | 10.9405
8/1/2019 14.5432 | 11.3864 | 13.3140 | 12.2234 | 11.6640 | 11.7667 | 11.0931 | 14.1042 | 13.6377 | 13.5803 | 12.3556 | 12.5263 | 12.8916 | 14.0040 | 13.1180 | 11.1224 | 12.1131 | 12.5559 | 10.2088 | 10.6450 | 10.7835
8/7/2019 14.6037 | 11.5609 | 13.5283 | 12.4156 | 11.8185 | 11.8814 | 11.2150 | 14.3314 | 13.8595 | 13.7850 | 12.5557 | 12.7069 | 13.0967 | 14.2129 | 13.3109 | 11.1949 | 12.2786 | 12.7946 | 10.3081 | 10.7888 | 10.8532
8/14/2019 14.6048 | 11.5388 | 13.4930 | 12.3852 | 11.8156 | 11.8659 | 11.1816 | 14.4187 | 13.8059 | 13.7498 | 12.5556 | 12.6566 | 13.0458 | 14.1836 | 13.2919 | 11.1630 | 12.2508 | 12.7488 | 10.2940 | 10.7668 | 10.8499
8/22/2019 14.6241 | 11.5968 | 13.5346 | 12.4450 | 11.8763 | 11.9047 | 11.2293 | 14.3792 | 13.8957 | 13.8226 | 12.5897 | 12.7193 | 13.1079 | 14.2622 | 13.3609 | 11.1810 | 12.2993 | 12.7866 | 10.3207 | 10.8157 | 10.8695
8/29/2019 14.6112 | 11.5500 | 13.5540 | 12.3233 | 11.8786 | 11.8895 | 11.2279 | 14.3606 | 13.8722 | 13.8175 | 12.5779 | 12.7247 | 13.1009 | 14.2652 | 13.3459 | 11.1771 | 12.2995 | 12.8160 | 10.3237 | 10.8171 | 10.8542
9/4/2019 14.5783 | 11.5978 | 13.5662 | 12.4500 | 11.8770 | 11.9055 | 11.2370 | 14.3745 | 13.9091 | 13.8507 | 12.5889 | 12.7243 | 13.1083 | 14.2886 | 13.3570 | 11.1582 | 12.2959 | 12.8071 | 10.3196 | 10.8228 | 10.8652
9/11/2019 14.6122 | 11.6055 | 13.5641 | 12.4554 | 11.8876 | 11.9012 | 11.2533 | 14.3859 | 13.8899 | 13.8409 | 12.5861 | 12.7365 | 13.1222 | 14.2729 | 13.3727 | 11.1982 | 12.3360 | 12.8281 | 10.3321 | 10.8277 | 10.8635
9/18/2019 14.6282 | 11.5980 | 13.6286 | 12.4990 | 11.8969 | 11.9070 | 11.2644 | 14.4307 | 13.9284 | 13.8416 | 12.6029 | 12.7398 | 13.1338 | 14.2985 | 13.3938 | 11.1783 | 12.3150 | 12.8532 | 10.3440 | 10.8337 | 10.8595
9/25/2019 14.6377 | 11.6131 | 13.5740 | 12.4667 | 11.8855 | 11.9066 | 11.2382 | 14.3977 | 13.9244 | 13.8550 | 12.6074 | 12.7257 | 13.1227 | 14.2845 | 13.3817 | 11.1876 | 12.3193 | 12.8412 | 10.3421 | 10.8278 | 10.8490
10/4/2019 14.5198 | 11.4538 | 13.3858 | 12.3030 | 11.7315 | 11.8070 | 11.1141 | 14.1757 | 13.7108 | 13.6299 | 12.4355 | 12.5808 | 12.9654 | 14.0728 | 13.1972 | 11.1359 | 12.1816 | 12.6438 | 10.2495 | 10.7237 | 10.7923
10/11/2019 14.5531 | 11.4751 | 13.4105 | 12.3173 | 11.7619 | 11.8015 | 11.1313 | 14.1962 | 13.7118 | 13.6621 | 12.4526 | 12.5984 | 12.9773 | 14.1131 | 13.2261 | 11.1139 | 12.1824 | 12.6853 | 10.2657 | 10.7187 | 10.8084
10/18/2019 14.5720 | 11.5226 | 13.4507 | 12.3671 | 11.8005 | 11.8496 | 11.1451 | 14.2640 | 13.7877 | 13.7419 | 12.5174 | 12.6344 | 13.0209 | 14.1851 | 13.2808 | 11.1499 | 12.2277 | 12.7258 | 10.2993 | 10.7723 | 10.8454
10/24/2019 14.5733 | 11.5364 | 13.5006 | 12.3788 | 11.8176 | 11.8598 | 11.1681 | 14.2729 | 13.8021 | 13.7486 | 12.5249 | 12.6780 | 13.0560 | 14.2044 | 13.2942 | 11.1584 | 12.2598 | 12.7493 | 10.3102 | 10.7844 | 10.8332
11/1/2019 14.5713 | 11.5466 | 13.4899 | 12.3939 | 11.8272 | 11.8635 | 11.1720 | 14.2903 | 13.7944 | 13.7543 | 12.5254 | 12.6851 | 13.0605 | 14.2122 | 13.3143 | 11.1565 | 12.2708 | 12.7652 | 10.3211 | 10.8041 | 10.8440
11/8/2019 14.4751 | 11.3975 | 13.3068 | 12.2423 | 11.6839 | 11.7732 | 11.0494 | 14.0910 | 13.6107 | 13.5606 | 12.3648 | 12.5220 | 12.8923 | 13.9751 | 13.1021 | 11.0962 | 12.1092 | 12.5607 | 10.2096 | 10.6496 | 10.7724
11/14/2019 14.4829 | 11.4143 | 13.3445 | 12.2517 | 11.7064 | 11.7817 | 11.0839 | 14.1299 | 13.6515 | 13.5989 | 12.3952 | 12.5625 | 12.9007 | 14.0265 | 13.1341 | 11.1238 | 12.1347 | 12.5836 | 10.2460 | 10.6819 | 10.7997
11/21/2019 14.3264 | 11.0400 | 12.8195 | 11.7849 | 11.3071 | 11.5271 | 10.7865 | 13.5578 | 13.1019 | 13.0565 | 12.0003 | 12.1578 | 12.4475 | 13.4742 | 12.6143 | 10.9538 | 11.7443 | 12.1310 | 9.9992 | 10.3179 | 10.6228
11/26/2019 14.3103 | 10.9690 | 12.8270 | 11.8012 | 11.3139 | 11.5462 | 10.7085 | 13.5571 | 13.1054 | 13.0574 | 11.9859 | 12.2074 | 12.5405 | 13.4765 | 12.6231 | 10.9503 | 11.7326 | 12.1186 | 9.9948 | 10.3148 | 10.6113
12/3/2019 14.2759 | 10.9251 | 12.6945 | 11.6708 | 11.2231 | 11.4806 | 10.7257 | 13.4378 | 13.0093 | 12.9552 | 11.8996 | 12.0691 | 12.3683 | 13.3505 | 12.4969 | 10.9260 | 11.6588 | 12.0262 | 9.9559 | 10.2451 | 10.5884
12/4/2019 14.2530 | 10.9196 | 12.6526 | 11.6646 | 11.2022 | 11.4703 | 10.7003 | 13.4297 | 12.9767 | 12.9350 | 11.8900 | 12.0543 | 12.3303 | 13.3590 | 12.5121 | 10.9160 | 11.6677 | 12.0289 | 9.9395 | 10.2244 | 10.5769
12/5/2019 14.2476 | 10.9000 | 12.6556 | 11.6498 | 11.2013 | 11.4675 | 10.6973 | 13.4197 | 12.9748 | 12.9172 | 11.8778 | 12.0582 | 12.3331 | 13.3441 | 12.4955 | 10.9078 | 11.6536 | 12.0213 | 9.9389 | 10.2247 | 10.5755
12/11/2019 14.3112 | 10.9826 | 12.7920 | 11.7619 | 11.2989 | 11.5300 | 10.7359 | 13.5462 | 13.0946 | 13.0294 | 11.9726 | 12.1157 | 12.4139 | 13.4288 | 12.5656 | 10.9425 | 11.7442 | 12.1232 | 9.9912 | 10.3070 | 10.6173
12/19/2019 14.2823 | 10.9762 | 12.7402 | 11.7329 | 11.2783 | 11.5204 | 10.7614 | 13.5080 | 13.0365 | 13.0067 | 11.9530 | 12.1062 | 12.4035 | 13.4231 | 12.5888 | 10.9160 | 11.7131 | 12.0793 | 9.9610 | 10.2891 | 10.5978
12/20/2019 14.2999 | 11.0153 | 12.8007 | 11.7795 | 11.3054 | 11.5440 | 10.7765 | 13.5569 | 13.0989 | 13.0423 | 11.9781 | 12.1482 | 12.4388 | 13.4588 | 12.6185 | 10.9453 | 11.7412 | 12.1289 | 9.9895 | 10.3076 | 10.6151
12/21/2019 14.3071 | 11.0335 | 12.8296 | 11.7974 | 11.3236 | 11.5484 | 10.7955 | 13.5943 | 13.1227 | 13.0713 | 12.0004 | 12.1675 | 12.4637 | 13.4701 | 12.6354 | 10.9508 | 11.7564 | 12.1865 | 10.0005 | 10.3205 | 10.6221
12/23/2019 14.2879 | 11.0036 | 12.7835 | 11.7637 | 11.2972 | 11.5270 | 10.7777 | 13.5468 | 13.0774 | 13.0340 | 11.9779 | 12.1461 | 12.4279 | 13.4499 | 12.6006 | 10.9325 | 11.7325 | 12.1192 | 9.9801 | 10.2987 | 10.6139
12/28/2019 14.2276 | 10.8623 | 12.5964 | 11.5921 | 11.1494 | 11.4351 | 10.6732 | 13.3447 | 12.8857 | 12.8357 | 11.8217 | 11.9955 | 12.2595 | 13.2431 | 12.4075 | 10.8863 | 11.5983 | 11.9354 | 9.8936 | 10.1760 | 10.5397
12/30/2019 14.2629 | 10.9020 | 12.6506 | 11.6387 | 11.1998 | 11.4731 | 10.7044 | 13.4040 | 12.9498 | 12.9010 | 11.8700 | 12.0243 | 12.3202 | 13.2973 | 12.4726 | 10.9043 | 11.6307 | 11.9994 | 9.9328 | 10.2124 | 10.5726
12/31/2019 14.2524 | 10.9060 | 12.6526 | 11.6438 | 11.1977 | 11.4689 | 10.6940 | 13.3967 | 12.9459 | 12.9024 | 11.8678 | 12.0332 | 12.3049 | 13.3045 | 12.4607 | 10.9002 | 11.6219 | 11.9954 | 9.9284 | 10.2192 | 10.5696
1/3/2020 14.2489 | 10.9472 | 12.7175 | 11.6965 | 11.2363 | 11.4954 | 10.7316 | 13.4590 | 13.0111 | 12.9624 | 11.9115 | 12.0838 | 12.3713 | 13.3737 | 12.5356 | 10.9192 | 11.6769 | 12.0567 | 9.9541 | 10.2543 | 10.5917




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06

Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-03-BC2-|B-03-BC2-|B-03-BC2-|B-03-BC2-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-

Sending Sensor 03 03 03 03 03 03 03 03 03 03 03 02 02 02 02 03 03 03 03 03 03
B-02-BC- [B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-|B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-| B-04-BC- | B-05-BC- | B-06-BC- | B-07-BC2-| B-05-BC- | B-06-BC- [B-07-BC2-| B-06-BC- |B-07-BC2-|B-07-BC2-

Receiving Sensor 03 02 03 03 03 02 02 03 03 03 02 03 03 03 02 03 03 02 03 02 02

Apparent Resistivity (Q-m)
Date Horizon 3

9/21/2018 15.6416 | 11.6310 | 13.2831 | 12.1471 | 11.6403 | 12.1329 | 11.6868 | 14.0913 | 13.5985 | 13.6656 | 12.6650 | 12.7255 | 13.0411 | 14.2674 | 13.3326 | 11.9733 | 12.4369 | 12.5993 | 10.6172 | 10.6233 | 10.6742
9/28/2018 15.7113 | 11.8623 | 13.5361 | 12.4165 | 11.8315 | 12.2327 | 11.8302 | 14.3694 | 13.8981 | 13.8919 | 12.8884 | 12.9595 | 13.3385 | 14.5897 | 13.6360 | 12.0963 | 12.6227 | 12.8581 | 10.7663 | 10.8444 | 10.9877
10/5/2018 15.6507 | 11.6473 | 13.2108 | 12.1470 | 11.6323 | 12.1305 | 11.6752 | 14.0979 | 13.5475 | 13.6649 | 12.6466 | 12.7357 | 13.0750 | 14.2590 | 13.3090 | 12.0017 | 12.4202 | 12.6092 | 10.6096 | 10.6269 | 10.6728
10/12/2018 15.6521 | 11.7442 | 13.3567 | 12.2740 | 11.7584 | 12.2256 | 11.7742 | 14.2791 | 13.7378 | 13.7774 | 12.7864 | 12.8480 | 13.2086 | 14.3888 | 13.4302 | 12.0528 | 12.5585 | 12.7561 | 10.7013 | 10.7422 | 11.1292
10/19/2018 15.5938 | 11.5251 | 13.0759 | 12.0149 | 11.5320 | 12.0468 | 11.6091 | 13.9269 | 13.4072 | 13.4866 | 12.5625 | 12.6096 | 12.9157 | 14.1040 | 13.1413 | 11.9404 | 12.3127 | 12.4560 | 10.5763 | 10.5288 | 11.0183
10/26/2018 15.5831 | 11.5497 | 13.1342 | 12.0524 | 11.5767 | 12.0767 | 11.6495 | 13.9914 | 13.4890 | 13.5319 | 12.5843 | 12.6698 | 12.9757 | 14.1619 | 13.1995 | 11.9491 | 12.3414 | 12.5194 | 10.5964 | 10.5682 | 11.0533
11/2/2018 15.6667 | 11.6913 | 13.2989 | 12.2053 | 11.6840 | 12.1480 | 11.7159 | 14.1423 | 13.6174 | 13.6779 | 12.7003 | 12.7667 | 13.1035 | 14.3277 | 13.3499 | 12.0002 | 12.4706 | 12.6675 | 10.6753 | 10.6692 | 11.0999
11/9/2018 15.6901 | 11.7597 | 13.4045 | 12.2942 | 11.7596 | 12.1967 | 11.7763 | 14.2663 | 13.7397 | 13.7941 | 12.8115 | 12.8483 | 13.1922 | 14.4467 | 13.4563 | 12.0594 | 12.5512 | 12.7459 | 10.7206 | 10.7456 | 11.1261
11/16/2018 15.8212 | 11.9429 | 13.6467 | 12.4933 | 11.9510 | 12.3361 | 11.9457 | 14.5034 | 14.0074 | 14.0224 | 13.0196 | 13.0627 | 13.4078 | 14.7055 | 13.6898 | 12.1692 | 12.7472 | 13.0016 | 10.8735 | 10.9128 | 11.2438
11/23/2018 15.8503 | 11.9569 | 13.6608 | 12.4995 | 11.9445 | 12.3583 | 11.9732 | 14.5296 | 14.0180 | 14.0113 | 13.0353 | 13.0716 | 13.4128 | 14.7156 | 13.7076 | 12.1778 | 12.7296 | 13.0131 | 10.8611 | 10.9047 | 11.2566
11/30/2018 15.8039 | 11.9442 | 13.6347 | 12.5088 | 11.9493 | 12.3372 | 11.9285 | 14.5151 | 13.9800 | 14.0260 | 12.9682 | 13.0309 | 13.4246 | 14.7014 | 13.6847 | 12.1463 | 12.7331 | 12.9699 | 10.8349 | 10.8976 | 11.2276
12/20/2018 15.8259 | 12.0388 | 13.7383 | 12.6065 | 12.0247 | 12.3680 | 11.9569 | 14.6230 | 14.0830 | 14.1355 | 13.0536 | 13.1253 | 13.5162 | 14.8263 | 13.8006 | 12.1567 | 12.8177 | 13.0594 | 10.8809 | 10.9759 | 11.2329
12/27/2018 15.7658 | 11.9553 | 13.6309 | 12.5194 | 11.9489 | 12.3296 | 11.8933 | 14.5299 | 13.9836 | 14.0371 | 12.9757 | 13.0316 | 13.4282 | 14.7191 | 13.7000 | 12.1238 | 12.7387 | 12.9893 | 10.8542 | 10.9269 | 11.2079
1/3/2019 15.7098 | 11.8405 | 13.5105 | 12.4030 | 11.8553 | 12.2629 | 11.8089 | 14.3926 | 13.8662 | 13.9208 | 12.8772 | 12.9184 | 13.3013 | 14.5827 | 13.5690 | 12.0775 | 12.6417 | 12.8623 | 10.7786 | 10.8257 | 11.1612
1/10/2019 15.5929 | 11.6001 | 13.1849 | 12.1160 | 11.6128 | 12.1050 | 11.6338 | 14.0634 | 13.5431 | 13.5913 | 12.6301 | 12.6797 | 13.0292 | 14.2213 | 13.2659 | 11.9689 | 12.4059 | 12.5639 | 10.6334 | 10.6139 | 11.0570
1/17/2019 15.6025 | 11.5920 | 13.1857 | 12.1152 | 11.6157 | 12.1027 | 11.6360 | 14.0517 | 13.5267 | 13.5908 | 12.6111 | 12.6526 | 13.0060 | 14.2031 | 13.2442 | 11.9654 | 12.3979 | 12.5510 | 10.6348 | 10.6044 | 11.0553
1/24/2019 15.5276 | 11.5771 | 13.2317 | 12.5222 | 11.9083 | 12.0895 | 11.5707 | 14.4133 | 13.9018 | 13.7495 | 12.5946 | 12.9497 | 13.2040 | 14.3313 | 13.6030 | 12.0676 | 12.5114 | 12.4307 | 10.6157 | 10.5912 | 11.0624
1/31/2019 15.7147 | 11.5771 | 13.2317 | 11.9530 | 11.9083 | 12.0895 | 11.5707 | 14.4133 | 13.9018 | 13.7495 | 12.5946 | 12.9497 | 13.2040 | 14.3313 | 13.6030 | 12.0676 | 12.5114 | 12.4307 | 10.6157 | 10.5912 | 11.0624
2/7/2019 15.5496 | 11.5742 | 13.2132 | 12.1361 | 11.6077 | 12.1020 | 11.6383 | 14.0565 | 13.5381 | 13.5798 | 12.6169 | 12.6400 | 12.9769 | 14.2037 | 13.2337 | 11.9515 | 12.3892 | 12.5499 | 10.6381 | 10.6201 | 11.0582
2/14/2019 15.5796 | 11.5786 | 13.2266 | 12.1250 | 11.6103 | 12.0929 | 11.5973 | 14.0474 | 13.5506 | 13.5977 | 12.6191 | 12.6439 | 13.0195 | 14.2341 | 13.2537 | 11.9526 | 12.3788 | 12.5771 | 10.6230 | 10.6045 | 11.0559
2/21/2019 15.5643 | 11.5925 | 13.2401 | 12.1476 | 11.6103 | 12.1013 | 11.6131 | 14.0889 | 13.5807 | 13.6239 | 12.6222 | 12.6822 | 13.0261 | 14.2516 | 13.2677 | 11.9519 | 12.3853 | 12.5852 | 10.6243 | 10.5924 | 11.0522
2/28/2019 15.5158 | 11.5262 | 13.1207 | 12.0425 | 11.5415 | 12.0486 | 11.5520 | 13.9604 | 13.4497 | 13.5096 | 12.5467 | 12.5884 | 12.9369 | 14.1329 | 13.1951 | 11.9328 | 12.3300 | 12.4886 | 10.5817 | 10.5546 | 11.0339
3/6/2019 15.5242 | 11.4717 | 13.0616 | 11.9448 | 11.4586 | 12.0097 | 11.5298 | 13.8703 | 13.3220 | 13.3937 | 12.5052 | 12.5085 | 12.7928 | 13.9923 | 13.0603 | 11.8405 | 12.1621 | 12.3452 | 10.4229 | 10.4183 | 10.9728
3/14/2019 15.5570 | 11.5456 | 13.1328 | 12.0167 | 11.5119 | 12.0569 | 11.5757 | 13.9658 | 13.4263 | 13.4672 | 12.5477 | 12.5844 | 12.8728 | 14.0972 | 13.1412 | 11.8593 | 12.2297 | 12.4527 | 10.4854 | 10.4740 | 10.9671
3/21/2019 15.5040 | 11.5181 | 13.1377 | 12.0689 | 11.5392 | 12.0480 | 11.5514 | 13.9882 | 13.4674 | 13.5066 | 12.5528 | 12.5805 | 12.9343 | 14.1162 | 13.1848 | 11.9160 | 12.2955 | 12.4904 | 10.5411 | 10.5366 | 11.0229
3/28/2019 15.5241 | 11.5336 | 13.1778 | 12.0980 | 11.5703 | 12.0598 | 11.5651 | 13.9942 | 13.4978 | 13.5301 | 12.5761 | 12.5863 | 12.9395 | 14.1376 | 13.1908 | 11.9018 | 12.3031 | 12.5196 | 10.5614 | 10.5573 | 11.0386
4/4/2019 15.5838 | 11.6172 | 13.2548 | 12.1669 | 11.6321 | 12.1000 | 11.6141 | 14.1009 | 13.6169 | 13.6195 | 12.6470 | 12.6505 | 13.0263 | 14.2537 | 13.2965 | 11.9353 | 12.3789 | 12.5889 | 10.6115 | 10.6218 | 11.0752
4/11/2019 15.5161 | 11.5877 | 13.2913 | 12.1945 | 11.6400 | 12.0914 | 11.5815 | 14.0534 | 13.5810 | 13.5819 | 12.6027 | 12.5992 | 12.9846 | 14.1922 | 13.2314 | 11.9173 | 12.3328 | 12.5153 | 10.5762 | 10.5859 | 11.0391
4/18/2019 15.5407 | 11.5938 | 13.2997 | 12.1895 | 11.6390 | 12.0863 | 11.5833 | 14.0380 | 13.5565 | 13.5771 | 12.5966 | 12.6100 | 12.9895 | 14.1775 | 13.2114 | 11.9312 | 12.3237 | 12.5334 | 10.5754 | 10.5779 | 11.0216
4/24/2019 15.5860 | 11.7258 | 13.4135 | 12.3152 | 11.7387 | 12.1530 | 11.6610 | 14.1544 | 13.7335 | 13.7522 | 12.7124 | 12.6879 | 13.0978 | 14.3617 | 13.3834 | 11.9630 | 12.4551 | 12.6766 | 10.6440 | 10.6862 | 11.1103
5/2/2019 15.5497 | 11.7012 | 13.4150 | 12.3068 | 11.7267 | 12.1725 | 11.6270 | 14.1955 | 13.7121 | 13.7195 | 12.7151 | 12.6912 | 13.0938 | 14.3262 | 13.3586 | 11.9666 | 12.4363 | 12.6710 | 10.6486 | 10.6976 | 11.1014
5/9/2019 15.5872 | 11.7519 | 13.5300 | 12.4025 | 11.7999 | 12.1977 | 11.6605 | 14.2706 | 13.7835 | 13.7916 | 12.7573 | 12.7475 | 13.1361 | 14.3942 | 13.4299 | 11.9849 | 12.4730 | 12.7105 | 10.6565 | 10.7307 | 11.1160
5/16/2019 15.6053 | 11.7988 | 13.5580 | 12.4080 | 11.8212 | 12.2023 | 11.7011 | 14.3249 | 13.8196 | 13.8196 | 12.7674 | 12.7944 | 13.1798 | 14.4254 | 13.4659 | 11.9928 | 12.5210 | 12.7943 | 10.6879 | 10.7582 | 11.1227
5/23/2019 15.6001 | 11.8003 | 13.5782 | 12.4361 | 11.8652 | 12.2112 | 11.7103 | 14.3574 | 13.8341 | 13.8457 | 12.7943 | 12.7883 | 13.2180 | 14.4614 | 13.4840 | 11.9835 | 12.5274 | 12.7892 | 10.6897 | 10.7640 | 11.1195




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06
Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- |B-03-BC2-|B-03-BC2-|B-03-BC2-|B-03-BC2-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-

Sending Sensor 03 03 03 03 03 03 03 03 03 03 03 02 02 02 02 03 03 03 03 03 03
B-02-BC- [B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- B-07-BC2-|B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-| B-05-BC- | B-06-BC- |B-07-BC2-| B-06-BC- |B-07-BC2-|B-07-BC2-

Receiving Sensor 03 02 03 03 03 02 02 03 03 03 02 03 03 03 02 03 03 02 03 02 02

Apparent Resistivity (Q-m)
Date Horizon 3

5/30/2019 15.6186 | 11.8574 | 13.6680 | 12.5129 | 11.8966 | 12.2612 | 11.7422 | 14.4266 | 13.9112 | 13.9212 | 12.8603 | 12.8375 | 13.2729 | 14.5430 | 13.5488 | 12.0002 | 12.5863 | 12.8632 | 10.7180 | 10.8234 | 11.1425
6/6/2019 15.5974 | 11.8161 | 13.5924 | 12.4580 | 11.8509 | 12.2143 | 11.7082 | 14.3969 | 13.8684 | 13.8518 | 12.8181 | 12.8217 | 13.2501 | 14.4990 | 13.5214 | 11.9943 | 12.5460 | 12.8193 | 10.6974 | 10.7961 | 11.1427
6/13/2019 15.5591 | 11.7810 | 13.6014 | 12.4661 | 11.8221 | 12.2049 | 11.6902 | 14.3423 | 13.8356 | 13.8122 | 12.7873 | 12.7993 | 13.2228 | 14.4247 | 13.4608 | 11.9895 | 12.5066 | 12.7908 | 10.6736 | 10.7636 | 11.1082
6/20/2019 15.6134 | 11.8292 | 13.6377 | 12.4881 | 11.8666 | 12.2231 | 11.7178 | 14.4096 | 13.8925 | 13.8697 | 12.8224 | 12.8103 | 13.2339 | 14.4963 | 13.5167 | 11.9833 | 12.5523 | 12.8238 | 10.7073 | 10.7936 | 11.1156
6/28/2019 15.6168 | 11.8369 | 13.6551 | 12.4949 | 11.8707 | 12.2293 | 11.7121 | 14.4044 | 13.8901 | 13.8910 | 12.8022 | 12.8235 | 13.2588 | 14.5273 | 13.5306 | 11.9904 | 12.5703 | 12.8506 | 10.7115 | 10.8128 | 11.1555
7/3/2019 15.5804 | 11.8192 | 13.6141 | 12.4622 | 11.8296 | 12.2159 | 11.7108 | 14.3755 | 13.8858 | 13.8359 | 12.8032 | 12.7872 | 13.2481 | 14.4661 | 13.4942 | 11.9768 | 12.5249 | 12.8197 | 10.6806 | 10.7796 | 11.1082
7/10/2019 15.5926 | 11.8024 | 13.6139 | 12.4751 | 11.8450 | 12.2104 | 11.6992 | 14.3885 | 13.8844 | 13.8480 | 12.7997 | 12.7858 | 13.2185 | 14.4681 | 13.5009 | 11.9807 | 12.5320 | 12.8347 | 10.6925 | 10.7919 | 11.1126
7/18/2019 15.5482 | 11.7204 | 13.5075 | 12.3690 | 11.7657 | 12.1607 | 11.6108 | 14.2739 | 13.7579 | 13.7520 | 12.7260 | 12.6866 | 13.1308 | 14.3815 | 13.3930 | 11.9297 | 12.4501 | 12.7258 | 10.6031 | 10.7170 | 11.1139
7/24/2019 15.5964 | 11.8452 | 13.6674 | 12.5328 | 11.9031 | 12.2482 | 11.6979 | 14.3977 | 13.9470 | 13.9122 | 12.8573 | 12.8156 | 13.2824 | 14.5385 | 13.5622 | 11.9722 | 12.5663 | 12.8982 | 10.7013 | 10.8322 | 11.1393
8/1/2019 15.4221 | 11.5001 | 13.2179 | 12.1240 | 11.5320 | 12.0185 | 11.3962 | 13.9737 | 13.4715 | 13.4530 | 12.4503 | 12.4948 | 12.8945 | 14.0622 | 13.1079 | 11.8378 | 12.2456 | 12.4058 | 10.4749 | 10.5153 | 10.9952
8/7/2019 15.4855 | 11.6432 | 13.4182 | 12.3539 | 11.6883 | 12.1300 | 11.5791 | 14.1870 | 13.6704 | 13.6528 | 12.6568 | 12.6476 | 13.0748 | 14.2567 | 13.3087 | 11.9143 | 12.3934 | 12.6512 | 10.5948 | 10.6619 | 11.0493
8/14/2019 15.5079 | 11.6504 | 13.4246 | 12.3048 | 11.6728 | 12.1170 | 11.5600 | 14.1323 | 13.6677 | 13.6442 | 12.6084 | 12.6588 | 13.0434 | 14.2419 | 13.2801 | 11.8671 | 12.3464 | 12.6150 | 10.5299 | 10.6448 | 11.0372
8/22/2019 15.5114 | 11.6893 | 13.4760 | 12.3332 | 11.7274 | 12.1399 | 11.5874 | 14.2346 | 13.6878 | 13.6804 | 12.6866 | 12.6406 | 13.0881 | 14.2875 | 13.3160 | 11.9035 | 12.3985 | 12.6847 | 10.5979 | 10.6676 | 11.0833
8/29/2019 16.6082 | 11.9706 | 13.6553 | 12.5397 | 11.8110 | 12.4929 | 12.0390 | 14.1347 | 13.6739 | 13.4350 | 12.4103 | 12.5435 | 13.0763 | 14.1567 | 13.2397 | 13.5996 | 12.5508 | 12.7294 | 10.8949 | 10.8730 | 13.3271
9/4/2019 16.5935 | 11.9618 | 13.6482 | 12.5288 | 11.8228 | 12.4996 | 12.0323 | 14.1535 | 13.6176 | 13.4500 | 12.3844 | 12.5659 | 12.9943 | 14.1703 | 13.2751 | 13.5590 | 12.4628 | 12.7671 | 10.9220 | 10.9300 | 13.3873
9/11/2019 15.5259 | 11.7106 | 13.4949 | 12.3804 | 11.7367 | 12.1485 | 11.5681 | 14.2558 | 13.7643 | 13.7353 | 12.7765 | 12.6699 | 13.1315 | 14.3631 | 13.4015 | 11.8564 | 12.4160 | 12.6863 | 10.6622 | 10.7015 | 11.0690
9/18/2019 15.5171 | 11.7316 | 13.5228 | 12.3878 | 11.7776 | 12.1591 | 11.5640 | 14.2815 | 13.7544 | 13.7212 | 12.7318 | 12.6912 | 13.1659 | 14.4084 | 13.4166 | 11.8727 | 12.4252 | 12.7095 | 10.6005 | 10.7086 | 11.0955
9/25/2019 15.5054 | 11.7042 | 13.5196 | 12.3861 | 11.7431 | 12.1616 | 11.5469 | 14.2552 | 13.7462 | 13.7147 | 12.6774 | 12.6538 | 13.1516 | 14.3843 | 13.4044 | 11.8789 | 12.3954 | 12.7045 | 10.6052 | 10.6928 | 11.0816
10/4/2019 15.3908 | 11.5510 | 13.3041 | 12.1990 | 11.5968 | 12.0602 | 11.4153 | 14.0405 | 13.5410 | 13.5210 | 12.5324 | 12.5083 | 12.9800 | 14.1827 | 13.2228 | 11.8039 | 12.2688 | 12.5121 | 10.5225 | 10.5850 | 11.0232
10/11/2019 15.4166 | 11.5679 | 13.3303 | 12.2279 | 11.6172 | 12.0603 | 11.4280 | 14.0356 | 13.5666 | 13.5276 | 12.5237 | 12.5233 | 12.9892 | 14.2116 | 13.2414 | 11.8149 | 12.2721 | 12.5308 | 10.5196 | 10.5779 | 11.0197
10/18/2019 15.4352 | 11.6026 | 13.3658 | 12.2704 | 11.6564 | 12.0975 | 11.4520 | 14.0940 | 13.6300 | 13.6049 | 12.5964 | 12.5650 | 13.0439 | 14.2739 | 13.3046 | 11.8246 | 12.3192 | 12.5704 | 10.5622 | 10.6357 | 11.0586
10/24/2019 15.4268 | 11.6224 | 13.4020 | 12.2857 | 11.6779 | 12.1075 | 11.4688 | 14.1337 | 13.6529 | 13.6156 | 12.5902 | 12.5890 | 13.0740 | 14.3069 | 13.3388 | 11.8522 | 12.3558 | 12.6150 | 10.5723 | 10.6379 | 11.0388
11/1/2019 15.4263 | 11.6405 | 13.4221 | 12.2953 | 11.6807 | 12.0979 | 11.4715 | 14.1475 | 13.6534 | 13.6085 | 12.5958 | 12.5986 | 13.0709 | 14.3081 | 13.3310 | 11.8625 | 12.3597 | 12.6161 | 10.5882 | 10.6605 | 11.0506
11/8/2019 15.3324 | 11.5046 | 13.2426 | 12.1603 | 11.5730 | 12.0226 | 11.3440 | 13.9683 | 13.4770 | 13.4477 | 12.4577 | 12.4679 | 12.9070 | 14.0947 | 13.1538 | 11.8108 | 12.2108 | 12.4665 | 10.4850 | 10.5270 | 10.9870
11/14/2019 15.3599 | 11.5307 | 13.2997 | 12.1900 | 11.5903 | 12.0507 | 11.3707 | 13.9742 | 13.4916 | 13.4768 | 12.4864 | 12.5015 | 12.9548 | 14.1427 | 13.1848 | 11.8429 | 12.2482 | 12.4984 | 10.5167 | 10.5607 | 10.9971
11/21/2019 15.1731 | 11.1255 | 12.7799 | 11.7316 | 11.1982 | 11.7897 | 11.0823 | 13.4593 | 12.9801 | 12.9412 | 12.0869 | 12.1033 | 12.4794 | 13.5755 | 12.6641 | 11.6671 | 11.8640 | 12.0168 | 10.2803 | 10.2020 | 10.8261
11/26/2019 15.1473 | 10.7510 | 12.7903 | 11.7362 | 11.2114 | 11.7988 | 10.4578 | 13.4441 | 12.9888 | 12.9520 | 12.0785 | 11.7952 | 12.3630 | 13.5144 | 12.5761 | 11.6500 | 11.8631 | 12.0407 | 10.2766 | 10.1993 | 10.8344
12/3/2019 15.1296 | 11.0251 | 12.6738 | 11.6226 | 11.1178 | 11.7415 | 11.0787 | 13.3438 | 12.8738 | 12.8486 | 11.9976 | 12.0150 | 12.3390 | 13.3961 | 12.4839 | 11.6238 | 11.7661 | 11.9411 | 10.2278 | 10.1301 | 10.8102
12/4/2019 15.0990 | 10.9896 | 12.6240 | 11.5902 | 11.0778 | 11.7180 | 11.0661 | 13.3218 | 12.8578 | 12.8085 | 11.9890 | 12.0056 | 12.3298 | 13.3852 | 12.4905 | 11.6193 | 11.7652 | 11.9403 | 10.2167 | 10.1337 | 10.8074
12/5/2019 15.1052 | 10.9844 | 12.5953 | 11.5759 | 11.0610 | 11.7269 | 11.0634 | 13.3084 | 12.8460 | 12.8049 | 11.9768 | 12.0014 | 12.3199 | 13.3705 | 12.4785 | 11.6125 | 11.7639 | 11.9280 | 10.2054 | 10.1049 | 10.7883
12/11/2019 15.1717 | 10.8710 | 12.7574 | 11.6930 | 11.1593 | 11.7746 | 10.5970 | 13.4273 | 12.9556 | 12.9115 | 12.0610 | 11.6666 | 12.1029 | 13.0866 | 12.2076 | 11.6459 | 11.8497 | 12.0231 | 10.2643 | 10.1783 | 10.8180
12/19/2019 15.1241 | 11.0699 | 12.7250 | 11.6741 | 11.1583 | 11.7789 | 11.1038 | 13.4045 | 12.9396 | 12.9119 | 12.0477 | 12.0723 | 12.4032 | 13.4308 | 12.5846 | 11.6195 | 11.8125 | 11.9152 | 10.2597 | 10.1758 | 10.8049
12/20/2019 15.1489 | 11.1163 | 12.7706 | 11.7127 | 11.1918 | 11.7952 | 11.1384 | 13.4467 | 12.9818 | 12.9392 | 12.0834 | 12.0519 | 12.4398 | 13.4892 | 12.5897 | 11.6482 | 11.8512 | 12.0257 | 10.2546 | 10.1801 | 10.8255
12/21/2019 15.1638 | 11.1497 | 12.7992 | 11.7387 | 11.1998 | 11.8073 | 10.9526 | 13.4796 | 13.0055 | 12.9642 | 12.0991 | 12.1108 | 12.5793 | 13.7455 | 12.8100 | 11.6599 | 11.8643 | 12.0599 | 10.2841 | 10.2015 | 10.8388
12/23/2019 15.1501 | 11.1204 | 12.7677 | 11.7074 | 11.1791 | 11.7899 | 11.0294 | 13.4421 | 12.9910 | 12.9151 | 12.0706 | 12.0884 | 12.4648 | 13.5621 | 12.5865 | 11.6419 | 11.8354 | 12.0247 | 10.2651 | 10.1767 | 10.8187
12/28/2019 15.1066 | 10.9713 | 12.5650 | 11.5345 | 11.0301 | 11.7086 | 10.8812 | 13.2476 | 12.7810 | 12.7446 | 11.9265 | 11.9443 | 12.3422 | 13.4408 | 12.5286 | 11.5776 | 11.7095 | 11.8415 | 10.1716 | 10.0718 | 10.7655
12/30/2019 15.1216 | 11.0126 | 12.6279 | 11.5904 | 11.0760 | 11.7269 | 10.9160 | 13.2988 | 12.8377 | 12.7835 | 11.9772 | 11.9739 | 12.3911 | 13.5051 | 12.5926 | 11.6053 | 11.7480 | 11.9021 | 10.1953 | 10.1053 | 10.7826
12/31/2019 15.1016 | 11.0135 | 12.6095 | 11.5723 | 11.0685 | 11.7266 | 10.9141 | 13.2903 | 12.8275 | 12.7929 | 11.9672 | 11.9620 | 12.3797 | 13.4947 | 12.5643 | 11.5981 | 11.7378 | 11.9047 | 10.1985 | 10.0962 | 10.7821
1/3/2020 15.1079 | 11.0459 | 12.6983 | 11.6392 | 11.1097 | 11.7483 | 10.9437 | 13.3650 | 12.8835 | 12.8495 | 12.0157 | 12.0270 | 12.4371 | 13.6041 | 12.6908 | 11.6195 | 11.7866 | 11.9711 | 10.2185 | 10.1290 | 10.7878




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06

Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-03-BC2-|B-03-BC2-|B-03-BC2-|B-03-BC2-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-

Sending Sensor 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
B-02-BC- [B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-|B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-| B-04-BC- | B-05-BC- | B-06-BC- | B-07-BC2-| B-05-BC- | B-06-BC- [B-07-BC2-| B-06-BC- |B-07-BC2-|B-07-BC2-

Receiving Sensor 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04

Apparent Resistivity (Q-m)
Date Horizon 4

9/21/2018 16.8289 | 11.9274 | 13.3158 | 12.2804 | 11.6983 | 12.6071 | 12.3118 | 13.9299 | 13.4362 | 13.2792 | 12.4279 | 12.6599 | 13.0510 | 14.0422 | 13.1964 | 13.8120 | 12.5045 | 12.6661 | 10.9850 | 10.8837 | 13.3973
9/28/2018 16.9263 | 12.1484 | 13.5773 | 12.5338 | 11.9040 | 12.7342 | 12.4413 | 14.1974 | 13.6588 | 13.5702 | 12.6000 | 12.8536 | 13.2525 | 14.3711 | 13.4602 | 13.8777 | 12.7127 | 12.8890 | 11.1755 | 11.1180 | 13.4960
10/5/2018 16.8811 | 11.9276 | 13.2637 | 12.2407 | 11.6675 | 12.5709 | 12.2720 | 13.8873 | 13.3680 | 13.2723 | 12.4130 | 12.6637 | 13.0256 | 13.9870 | 13.1297 | 13.7808 | 12.5018 | 12.6057 | 10.9681 | 10.8867 | 13.4172
10/12/2018 16.9159 | 12.0471 | 13.4184 | 12.3543 | 11.8048 | 12.6397 | 12.3707 | 14.0513 | 13.5384 | 13.4352 | 12.4926 | 12.7475 | 13.1225 | 14.2167 | 13.2548 | 13.8359 | 12.6232 | 12.7543 | 11.0836 | 10.9757 | 13.4455
10/19/2018 16.8098 | 11.8221 | 13.1453 | 12.1202 | 11.5830 | 12.5004 | 12.2184 | 13.7463 | 13.2518 | 13.1537 | 12.3020 | 12.5548 | 12.8784 | 13.8992 | 13.0044 | 13.7739 | 12.3986 | 12.5178 | 10.9687 | 10.8005 | 13.3574
10/26/2018 16.8444 | 11.8664 | 13.1991 | 12.1644 | 11.6199 | 12.5056 | 12.2293 | 13.7928 | 13.2756 | 13.1825 | 12.3418 | 12.6022 | 12.9204 | 13.9468 | 13.0504 | 13.7501 | 12.4344 | 12.5514 | 11.0036 | 10.8383 | 13.3779
11/2/2018 16.8939 | 11.9836 | 13.3602 | 12.3056 | 11.7303 | 12.5896 | 12.3287 | 13.9518 | 13.4266 | 13.3349 | 12.4575 | 12.7017 | 13.0540 | 14.1078 | 13.1952 | 13.8204 | 12.5611 | 12.6929 | 11.0636 | 10.9344 | 13.4197
11/9/2018 16.9203 | 12.0587 | 13.4659 | 12.4057 | 11.8202 | 12.6695 | 12.3821 | 14.0556 | 13.5589 | 13.4536 | 12.5632 | 12.7808 | 13.1522 | 14.2320 | 13.2958 | 13.8811 | 12.6486 | 12.7936 | 11.1067 | 10.9711 | 13.4070
11/16/2018 17.0553 | 12.2280 | 13.6992 | 12.5854 | 12.0011 | 12.7690 | 12.5384 | 14.2898 | 13.8081 | 13.6776 | 12.7279 | 12.9867 | 13.3603 | 14.4895 | 13.5178 | 13.9754 | 12.8122 | 13.0140 | 11.2419 | 11.1434 | 13.5674
11/23/2018 17.1169 | 12.2619 | 13.7316 | 12.5986 | 12.0015 | 12.8036 | 12.5556 | 14.2948 | 13.7984 | 13.6475 | 12.7757 | 13.0042 | 13.3578 | 14.4787 | 13.5853 | 14.0003 | 12.8165 | 13.0718 | 11.2448 | 11.1891 | 13.6000
11/30/2018 17.0541 | 12.2444 | 13.6741 | 12.6005 | 11.9886 | 12.7750 | 12.5064 | 14.2992 | 13.7945 | 13.6825 | 12.7317 | 12.9694 | 13.3567 | 14.4818 | 13.5332 | 13.9221 | 12.8039 | 13.0019 | 11.2322 | 11.1767 | 13.5334
12/20/2018 17.0309 | 12.3192 | 13.8039 | 12.7048 | 12.0601 | 12.8098 | 12.5504 | 14.4199 | 13.9038 | 13.7989 | 12.7805 | 13.0451 | 13.4363 | 14.5779 | 13.6498 | 13.9680 | 12.9000 | 13.1020 | 11.2599 | 11.2370 | 13.5598
12/27/2018 16.9819 | 12.2403 | 13.7180 | 12.6179 | 11.9908 | 12.7459 | 12.4654 | 14.3239 | 13.8037 | 13.6978 | 12.7174 | 12.9452 | 13.3759 | 14.4996 | 13.5442 | 13.9394 | 12.8260 | 13.0116 | 11.2175 | 11.1852 | 13.5271
1/3/2019 16.9079 | 12.1150 | 13.5932 | 12.5125 | 11.8881 | 12.6797 | 12.3695 | 14.1850 | 13.6953 | 13.5827 | 12.5980 | 12.8547 | 13.2573 | 14.3476 | 13.4222 | 13.8817 | 12.7205 | 12.8830 | 11.1501 | 11.0880 | 13.4861
1/10/2019 16.7795 | 11.8789 | 13.2946 | 12.2242 | 11.6596 | 12.5079 | 12.1848 | 13.8839 | 13.3704 | 13.2656 | 12.3581 | 12.5913 | 12.9727 | 14.0239 | 13.1220 | 13.7683 | 12.4753 | 12.6234 | 10.9994 | 10.8613 | 13.3673
1/17/2019 16.7600 | 11.8581 | 13.2809 | 12.2231 | 11.6521 | 12.5020 | 12.1545 | 13.8584 | 13.3776 | 13.2503 | 12.3533 | 12.5821 | 12.9598 | 14.0188 | 13.1082 | 13.7755 | 12.4646 | 12.6033 | 10.9940 | 10.8661 | 13.3963
1/24/2019 16.8336 | 12.0069 | 13.2334 | 12.5229 | 11.9104 | 12.6682 | 12.1419 | 13.8396 | 13.2992 | 13.2031 | 12.5983 | 12.5319 | 13.2040 | 14.3314 | 13.0362 | 13.7901 | 12.5104 | 12.9708 | 11.1605 | 11.0149 | 13.3520
1/31/2019 16.8336 | 12.0069 | 13.2334 | 12.5229 | 11.9104 | 12.6682 | 12.1419 | 13.8396 | 13.2992 | 13.2031 | 12.5983 | 12.5319 | 13.2040 | 14.3314 | 13.0362 | 13.7901 | 12.5104 | 12.9708 | 11.1605 | 11.0149 | 13.3520
2/7/2019 16.6280 | 11.8395 | 13.3012 | 12.2368 | 11.6499 | 12.4848 | 12.1375 | 13.8742 | 13.3937 | 13.2597 | 12.3455 | 12.5708 | 12.9571 | 14.0161 | 13.1080 | 13.7542 | 12.4570 | 12.5988 | 10.9924 | 10.8595 | 13.3945
2/14/2019 16.7387 | 11.8543 | 13.3139 | 12.2436 | 11.6481 | 12.4736 | 12.1198 | 13.8905 | 13.3791 | 13.2611 | 12.3378 | 12.5536 | 12.9588 | 14.0083 | 13.1204 | 13.7322 | 12.4421 | 12.6011 | 10.9783 | 10.8516 | 13.3922
2/21/2019 16.7129 | 11.8586 | 13.3354 | 12.2476 | 11.6424 | 12.4824 | 12.1279 | 13.8979 | 13.4099 | 13.2612 | 12.3323 | 12.5753 | 12.9760 | 14.0485 | 13.1324 | 13.7502 | 12.4604 | 12.6275 | 10.9953 | 10.8581 | 13.3884
2/28/2019 16.6975 | 11.8130 | 13.2144 | 12.1505 | 11.5558 | 12.4165 | 12.0787 | 13.7875 | 13.2743 | 13.1490 | 12.2501 | 12.4849 | 12.8760 | 13.9219 | 13.0274 | 13.7001 | 12.3793 | 12.5014 | 10.9548 | 10.8136 | 13.3565
3/6/2019 16.6517 | 11.7295 | 13.1546 | 12.0733 | 11.5059 | 12.3897 | 12.0169 | 13.6910 | 13.1753 | 13.0750 | 12.2019 | 12.4137 | 12.7433 | 13.7808 | 12.9146 | 13.6490 | 12.2390 | 12.4126 | 10.7825 | 10.6552 | 13.3149
3/14/2019 16.6753 | 11.7883 | 13.2352 | 12.1276 | 11.5814 | 12.4405 | 12.0582 | 13.7905 | 13.2857 | 13.1559 | 12.3050 | 12.4683 | 12.8361 | 13.8965 | 13.0259 | 13.6652 | 12.3087 | 12.4934 | 10.8306 | 10.7529 | 13.3484
3/21/2019 16.6698 | 11.7783 | 13.2432 | 12.1942 | 11.5680 | 12.4215 | 12.0556 | 13.8114 | 13.3155 | 13.1934 | 12.2669 | 12.4760 | 12.8944 | 13.9291 | 13.0278 | 13.6732 | 12.3552 | 12.5159 | 10.8954 | 10.7907 | 13.3532
3/28/2019 16.6664 | 11.8012 | 13.2691 | 12.2051 | 11.5923 | 12.4240 | 12.0576 | 13.8398 | 13.3525 | 13.1981 | 12.2854 | 12.4860 | 12.8973 | 13.9495 | 13.0557 | 13.7022 | 12.3796 | 12.5366 | 10.9076 | 10.8016 | 13.3538
4/4/2019 16.7216 | 11.8746 | 13.3770 | 12.2902 | 11.6721 | 12.4747 | 12.0945 | 13.9371 | 13.4375 | 13.2950 | 12.3565 | 12.5599 | 12.9880 | 14.0565 | 13.1452 | 13.7060 | 12.4526 | 12.6175 | 10.9435 | 10.8698 | 13.3775
4/11/2019 16.5546 | 11.8379 | 13.4182 | 12.3348 | 11.7028 | 12.4511 | 12.0691 | 13.9465 | 13.4617 | 13.3124 | 12.3336 | 12.5209 | 12.9569 | 13.9757 | 13.1152 | 13.6923 | 12.3970 | 12.5988 | 10.9352 | 10.8178 | 13.3299
4/18/2019 16.6044 | 11.8555 | 13.4457 | 12.4729 | 11.7098 | 12.4601 | 12.0736 | 13.9472 | 13.4672 | 13.3058 | 12.3322 | 12.5059 | 12.9566 | 14.0089 | 13.1114 | 13.6702 | 12.4069 | 12.6149 | 10.9178 | 10.8439 | 13.3627
4/24/2019 16.6289 | 11.9859 | 13.5172 | 12.4740 | 11.8191 | 12.5333 | 12.1360 | 14.0750 | 13.6317 | 13.4295 | 12.4323 | 12.6206 | 13.0744 | 14.1576 | 13.2519 | 13.7042 | 12.4912 | 12.7321 | 11.0044 | 10.9463 | 13.4266
5/2/2019 16.6428 | 11.9786 | 13.5931 | 12.4788 | 11.8159 | 12.5334 | 12.1521 | 14.1128 | 13.5208 | 13.4485 | 12.4211 | 12.7159 | 13.1001 | 14.1763 | 13.2676 | 13.7273 | 12.4933 | 12.7434 | 11.0003 | 10.9578 | 13.4006
5/9/2019 16.6558 | 12.0201 | 13.6504 | 12.5613 | 11.8702 | 12.5541 | 12.1634 | 14.1571 | 13.6682 | 13.5039 | 12.4760 | 12.6828 | 13.1345 | 14.2176 | 13.3100 | 13.7504 | 12.5632 | 12.7908 | 11.0271 | 10.9070 | 13.3059
5/16/2019 16.6810 | 12.0815 | 13.7137 | 12.5889 | 11.8887 | 12.5661 | 12.1995 | 14.2251 | 13.7293 | 13.5238 | 12.4763 | 12.6949 | 13.1816 | 14.2473 | 13.3498 | 13.7516 | 12.6058 | 12.8474 | 11.0308 | 11.0175 | 13.4626
5/23/2019 16.6430 | 12.0655 | 13.7474 | 12.6146 | 11.9112 | 12.5822 | 12.1809 | 14.2691 | 13.7746 | 13.5748 | 12.5247 | 12.6991 | 13.1996 | 14.2836 | 13.3826 | 13.7319 | 12.6144 | 12.8574 | 11.0267 | 11.0097 | 13.4314
5/30/2019 16.6704 | 12.1153 | 13.8089 | 12.6658 | 11.9611 | 12.6022 | 12.2121 | 14.3144 | 13.8231 | 13.6283 | 12.5697 | 12.7642 | 13.2684 | 14.3665 | 13.4420 | 13.7724 | 12.6652 | 12.9366 | 11.0757 | 11.0785 | 13.4923
6/6/2019 16.6652 | 12.0771 | 13.7709 | 12.6202 | 11.9354 | 12.5875 | 12.1995 | 14.2702 | 13.7896 | 13.6054 | 12.5249 | 12.7348 | 13.2106 | 14.3372 | 13.4057 | 13.7467 | 12.6144 | 12.8962 | 11.0598 | 11.0567 | 13.4507
6/13/2019 16.6545 | 12.0582 | 13.7456 | 12.6106 | 11.9150 | 12.5642 | 12.1765 | 14.2462 | 13.7755 | 13.5586 | 12.5067 | 12.7042 | 13.1861 | 14.2888 | 13.3749 | 13.7384 | 12.5745 | 12.8701 | 11.0055 | 11.0316 | 13.4704
6/20/2019 16.6431 | 12.0853 | 13.8027 | 12.6568 | 11.9351 | 12.5774 | 12.1832 | 14.2902 | 13.7959 | 13.6068 | 12.5297 | 12.7300 | 13.2276 | 14.3381 | 13.4147 | 13.7129 | 12.6209 | 12.8997 | 11.0555 | 11.0580 | 13.4750
6/28/2019 16.7148 | 12.0987 | 13.8073 | 12.6683 | 11.9471 | 12.5948 | 12.1815 | 14.3081 | 13.8149 | 13.6261 | 12.5574 | 12.7402 | 13.2708 | 14.3618 | 13.4428 | 13.7376 | 12.6370 | 12.9176 | 11.0586 | 11.0470 | 13.4598




Sending Well 0-01 0-01 0-01 0-01 0-01 0-01 0-02 0-02 0-02 0-02 0-02 0-03 0-03 0-03 0-03 0-04 0-04 0-04 0-05 0-05 0-06

Receiving Well 0-02 0-03 0-04 0-05 0-06 0-07 0-03 0-04 0-05 0-06 0-07 0-04 0-05 0-06 0-07 0-05 0-06 0-07 0-06 0-07 0-07
B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-01-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-02-BC- | B-03-BC2-|B-03-BC2-|B-03-BC2-|B-03-BC2-| B-04-BC- | B-04-BC- | B-04-BC- | B-05-BC- | B-05-BC- | B-06-BC-

Sending Sensor 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
B-02-BC- [B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-|B-03-BC2-| B-04-BC- | B-05-BC- | B-06-BC- |B-07-BC2-| B-04-BC- | B-05-BC- | B-06-BC- | B-07-BC2-| B-05-BC- | B-06-BC- [B-07-BC2-| B-06-BC- |B-07-BC2-|B-07-BC2-

Receiving Sensor 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04

Apparent Resistivity (Q-m)
Date Horizon 4

7/3/2019 16.6669 | 12.0660 | 13.7574 | 12.6251 | 11.8999 | 12.5906 | 12.1897 | 14.3006 | 13.7763 | 13.5787 | 12.5197 | 12.7270 | 13.2304 | 14.3288 | 13.4023 | 13.7416 | 12.6257 | 12.8895 | 11.0346 | 11.0448 | 13.4610
7/10/2019 16.6585 | 12.0628 | 13.7968 | 12.6534 | 11.9107 | 12.5629 | 12.1555 | 14.2821 | 13.7904 | 13.5728 | 12.5337 | 12.7123 | 13.2067 | 14.3199 | 13.3996 | 13.6994 | 12.6183 | 12.8977 | 11.0384 | 10.9279 | 13.3205
7/18/2019 16.6356 | 11.9730 | 13.6709 | 12.5379 | 11.8357 | 12.5107 | 12.0821 | 14.1646 | 13.6895 | 13.4508 | 12.4318 | 12.6133 | 13.1111 | 14.2162 | 13.2903 | 13.6773 | 12.5270 | 12.8108 | 10.9981 | 10.9609 | 13.3981
7/24/2019 16.6196 | 12.0932 | 13.8549 | 12.6880 | 11.9144 | 12.5959 | 12.1792 | 14.3391 | 13.8675 | 13.6407 | 12.5644 | 12.7408 | 13.2872 | 14.3851 | 13.4485 | 13.7041 | 12.6361 | 12.9513 | 11.0671 | 11.1011 | 13.4957
8/1/2019 16.5054 | 11.7662 | 13.3832 | 12.3007 | 11.6339 | 12.4095 | 11.9271 | 13.8856 | 13.4137 | 13.1912 | 12.2269 | 12.4099 | 12.8986 | 13.9014 | 13.0262 | 13.5550 | 12.3001 | 12.5596 | 10.8411 | 10.5665 | 13.0176
8/7/2019 16.6189 | 11.9450 | 13.6309 | 12.5052 | 11.7707 | 12.4934 | 12.0500 | 14.1155 | 13.6216 | 13.3989 | 12.3752 | 12.5626 | 13.0626 | 14.1088 | 13.2230 | 13.6153 | 12.4631 | 12.7072 | 10.9488 | 10.8087 | 13.2616
8/14/2019 16.5371 | 11.9229 | 13.6044 | 12.4790 | 11.7468 | 12.4687 | 12.0181 | 14.0462 | 13.6090 | 13.3923 | 12.3503 | 12.5228 | 13.0186 | 14.0926 | 13.1867 | 13.5662 | 12.4295 | 12.6580 | 10.9200 | 10.8943 | 13.3545
8/22/2019 16.5941 | 11.9416 | 13.6424 | 12.6575 | 11.8066 | 12.4925 | 12.0575 | 14.1269 | 13.6496 | 13.4249 | 12.4142 | 12.5308 | 13.0746 | 14.1630 | 13.2711 | 13.5601 | 12.4560 | 12.7371 | 10.9373 | 10.9190 | 13.3781
8/29/2019 16.6082 | 11.9706 | 13.6553 | 12.5397 | 11.8110 | 12.4929 | 12.0390 | 14.1347 | 13.6739 | 13.4350 | 12.4103 | 12.5435 | 13.0763 | 14.1567 | 13.2397 | 13.5996 | 12.5508 | 12.7294 | 10.8949 | 10.8730 | 13.3271
9/4/2019 16.5935 | 11.9618 | 13.6482 | 12.5288 | 11.8228 | 12.4996 | 12.0323 | 14.1535 | 13.6176 | 13.4500 | 12.3844 | 12.5659 | 12.9943 | 14.1703 | 13.2751 | 13.5590 | 12.4628 | 12.7671 | 10.9220 | 10.9300 | 13.3873
9/11/2019 16.5103 | 11.9596 | 13.6979 | 12.5792 | 11.8447 | 12.5048 | 12.0541 | 14.1998 | 13.7084 | 13.4546 | 12.3914 | 12.5509 | 13.1150 | 14.1833 | 13.2724 | 13.5741 | 12.4668 | 12.7453 | 10.9207 | 10.9382 | 13.3961
9/18/2019 16.5566 | 11.9852 | 13.7323 | 12.5838 | 11.8304 | 12.4949 | 12.0417 | 14.1955 | 13.7207 | 13.4856 | 12.4099 | 12.5616 | 13.1161 | 14.1867 | 13.2964 | 13.5537 | 12.4909 | 12.7835 | 10.9474 | 10.8885 | 13.2939
9/25/2019 16.5244 | 11.9715 | 13.7073 | 12.5714 | 11.8285 | 12.4929 | 12.0201 | 14.1924 | 13.7042 | 13.4733 | 12.4136 | 12.5763 | 13.1167 | 14.1980 | 13.2807 | 13.5474 | 12.4768 | 12.7735 | 10.9328 | 10.9336 | 13.3992
10/4/2019 16.4385 | 11.8078 | 13.4824 | 12.3807 | 11.6479 | 12.3919 | 11.8886 | 13.9992 | 13.5310 | 13.2661 | 12.2431 | 12.4525 | 12.9691 | 13.9916 | 13.1035 | 13.4918 | 12.3339 | 12.6057 | 10.8443 | 10.8259 | 13.3422
10/11/2019 16.4153 | 11.8265 | 13.5270 | 12.4197 | 11.6758 | 12.3925 | 11.8978 | 14.0029 | 13.5341 | 13.2739 | 12.2553 | 12.4420 | 12.9830 | 14.0118 | 13.1178 | 13.4371 | 12.3485 | 12.6184 | 10.8391 | 10.8243 | 13.3451
10/18/2019 16.4290 | 11.8429 | 13.5396 | 12.4289 | 11.7115 | 12.4088 | 11.9050 | 14.0214 | 13.5677 | 13.3269 | 12.2806 | 12.4698 | 13.0158 | 14.0677 | 13.1648 | 13.4810 | 12.3620 | 12.6492 | 10.8773 | 10.8726 | 13.3812
10/24/2019 16.4248 | 11.8771 | 13.6025 | 12.4717 | 11.7137 | 12.4065 | 11.9014 | 14.0799 | 13.6157 | 13.3422 | 12.3017 | 12.5405 | 13.0602 | 14.1011 | 13.1757 | 13.5236 | 12.4071 | 12.6900 | 10.8985 | 10.8867 | 13.3840
11/1/2019 16.4006 | 11.9134 | 13.6042 | 12.4527 | 11.7172 | 12.4146 | 11.9254 | 14.0897 | 13.5925 | 13.3173 | 12.2910 | 12.5482 | 13.0799 | 14.0912 | 13.1958 | 13.5414 | 12.4223 | 12.7017 | 10.9016 | 10.9182 | 13.3941
11/8/2019 16.2901 | 11.7547 | 13.4546 | 12.3612 | 11.6451 | 12.3497 | 11.7895 | 13.9186 | 13.4560 | 13.2038 | 12.1779 | 12.4073 | 12.9220 | 13.9159 | 13.0362 | 13.5015 | 12.2988 | 12.5423 | 10.8216 | 10.7963 | 13.3105
11/14/2019 16.3025 | 11.7656 | 13.4887 | 12.3618 | 11.6490 | 12.3580 | 11.8101 | 13.9240 | 13.4805 | 13.2321 | 12.1984 | 12.4390 | 12.9441 | 13.9581 | 13.0693 | 13.5225 | 12.3296 | 12.5797 | 10.8516 | 10.8217 | 13.3402
11/21/2019 16.1235 | 11.3864 | 13.0027 | 11.9352 | 11.2849 | 12.1166 | 11.5326 | 13.4399 | 12.9578 | 12.7151 | 11.8044 | 12.0381 | 12.4909 | 13.4225 | 12.5823 | 13.3552 | 11.9658 | 12.1589 | 10.6207 | 10.4711 | 13.1616
11/26/2019 16.1039 | 11.2352 | 13.0004 | 11.9422 | 11.2905 | 12.1229 | 11.2154 | 13.4078 | 12.9760 | 12.7321 | 11.8117 | 11.9161 | 12.4319 | 13.4022 | 12.5546 | 13.3393 | 11.9736 | 12.1653 | 10.6096 | 10.4701 | 13.1658
12/3/2019 16.0496 | 11.2975 | 12.8800 | 11.8077 | 11.1954 | 12.0552 | 11.4581 | 13.3191 | 12.8700 | 12.6219 | 11.7471 | 11.9368 | 12.3788 | 13.3188 | 12.4622 | 13.2894 | 11.8694 | 12.0610 | 10.5688 | 10.4006 | 13.1360
12/4/2019 16.0400 | 11.2477 | 12.8370 | 11.7992 | 11.1558 | 12.0430 | 11.4450 | 13.3005 | 12.8562 | 12.6106 | 11.7184 | 11.9320 | 12.3699 | 13.3069 | 12.4611 | 13.2829 | 11.8553 | 12.0517 | 10.5586 | 10.3905 | 13.1083
12/5/2019 16.0772 | 11.2457 | 12.8050 | 11.7609 | 11.1423 | 12.0538 | 11.4394 | 13.2784 | 12.8309 | 12.5828 | 11.7061 | 11.9105 | 12.3589 | 13.2746 | 12.4385 | 13.2752 | 11.8528 | 12.0302 | 10.5347 | 10.3823 | 13.1175
12/11/2019 16.1344 | 11.3311 | 12.9546 | 11.8806 | 11.2340 | 12.1011 | 11.4051 | 13.4062 | 12.9318 | 12.6711 | 11.7806 | 11.9195 | 12.3816 | 13.3113 | 12.4782 | 13.2876 | 11.9276 | 12.1287 | 10.5960 | 10.4568 | 13.1591
12/19/2019 16.0923 | 11.3561 | 12.9274 | 11.8832 | 11.2406 | 12.0945 | 11.4874 | 13.3889 | 12.9088 | 12.6860 | 11.7973 | 12.0038 | 12.4448 | 13.3744 | 12.5525 | 13.2738 | 11.9871 | 12.1335 | 10.5954 | 10.4202 | 13.1627
12/20/2019 16.1117 | 11.3818 | 12.9895 | 11.9178 | 11.2677 | 12.1204 | 11.5283 | 13.4406 | 12.9820 | 12.7195 | 11.8051 | 12.0259 | 12.4860 | 13.4209 | 12.5808 | 13.3077 | 11.9349 | 12.1435 | 10.5968 | 10.4715 | 13.1634
12/21/2019 16.1129 | 11.4030 | 13.0062 | 11.9410 | 11.2868 | 12.1367 | 11.5304 | 13.4666 | 13.0034 | 12.7526 | 11.8302 | 12.0446 | 12.5098 | 13.4532 | 12.6139 | 13.3180 | 11.9703 | 12.1740 | 10.6128 | 10.4901 | 13.1567
12/23/2019 16.1142 | 11.3798 | 12.9668 | 11.9083 | 11.2520 | 12.1124 | 11.5183 | 13.4335 | 12.9786 | 12.7157 | 11.8025 | 12.0250 | 12.4812 | 13.4068 | 12.6072 | 13.3044 | 11.9379 | 12.1485 | 10.5912 | 10.4697 | 13.1592
12/28/2019 16.0509 | 11.2286 | 12.7925 | 11.7417 | 11.1196 | 12.0259 | 11.4104 | 13.2300 | 12.7783 | 12.5215 | 11.6543 | 11.8707 | 12.3081 | 13.2214 | 12.3823 | 13.2322 | 11.7951 | 11.9576 | 10.5128 | 10.3312 | 13.1021
12/30/2019 16.0489 | 11.2738 | 12.8492 | 11.7873 | 11.1537 | 12.0549 | 11.4460 | 13.2960 | 12.8306 | 12.5907 | 11.7006 | 11.9026 | 12.3504 | 13.2707 | 12.4540 | 13.2505 | 11.8264 | 12.0286 | 10.5435 | 10.3792 | 13.1196
12/31/2019 16.0542 | 11.2659 | 12.8377 | 11.7666 | 11.1537 | 12.0491 | 11.4348 | 13.2877 | 12.8267 | 12.6273 | 11.6977 | 11.9026 | 12.3548 | 13.2690 | 12.4339 | 13.2500 | 11.8367 | 12.0147 | 10.5316 | 10.3734 | 13.1157
1/3/2020 16.0636 | 11.2963 | 12.9068 | 11.8368 | 11.1998 | 12.0819 | 11.4690 | 13.3574 | 12.9041 | 12.6437 | 11.7472 | 11.9638 | 12.4047 | 13.3465 | 12.4988 | 13.2560 | 11.9020 | 12.0833 | 10.5682 | 10.4143 | 13.1380




ATTACHMENT 4

Exploratory Analysis Plots
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Boxplot of APPARENT RESISTIVITY (Ohm*m)
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Boxplot of APPARENT RESISTIVITY (Ohm*m)
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Boxplot of APPARENT RESISTIVITY (Ohm*m)
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Arizona Department
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of Environmental Qualit:

STATE OF ARIZONA
TEMPORARY AQUIFER PROTECTION PERMIT NO. P- 106360
PLACE ID 1579, LTF 80030
OTHER AMENDMENT

1.0 AUTHORIZATION

In compliance with the provisions of Arizona Revised Statutes (A.R.S.) Title 49, Chapter 2, Articles 1, 2 and 3,
Arizona Administrative Code (A.A.C.) Title 18, Chapter 9, Articles 1 and 2, A. A. C. Title 18, Chapter 11, Article 4
and amendments thereto, and the conditions set forth in this permit, the Arizona Department of Environmental Quality
(ADEQ) hereby authorizes Florence Copper Inc. to operate the Florence Copper Project- Pilot Test Facility Florence,
Pinal County, Arizona, over groundwater of the Pinal Active Management Area, in Section 28, Range 9E, Township
4S Gila and Salt River Base Line and Meridian.

This permit becomes effective on the date of the Water Quality Division Director’s signature and shall be valid until
December 14, 2020, unless suspended or revoked pursuant to A.A.C. R18-9-A213. The permittee shall construct,
operate and maintain the permitted facilities

1. Following all the conditions of this permit including the design and operational information documented or
referenced below, and

2. Such that Aquifer Water Quality Standards (AWQS) are not violated at the applicable point of compliance (POC)
set forth below, or if an AWQS for a pollutant has been exceeded in an aquifer at the time of permit issuance, that
no additional degradation of the aquifer relative to that pollutant, and as determined at the applicable POC, occurs
as a result of the discharge from the facility.

1.1 PERMITTEE INFORMATION

Facility Name: Florence Copper Project Production Test Facility
Facility Address: Florence Copper Inc.

1575 W. Hunt Highway

Florence, AZ 85132
Annual Registration Fee Flow Rate: 432,000 gallons per day (gpd)

Permittee: Florence Copper Inc.
Permittee Address: 1575 W. Hunt Highway
Florence, AZ 85132

Facility Contact: Richard Tremblay, Vice President Operations
Emergency Phone No.: (520) 374-3984

Latitude/Longitude: 33°03°1.4”N/111°26°4.7” W
Legal Description: Township 4S, Range 9E, Section 28 Gila and Salt River Base Line and Meridian

1.2 AUTHORIZING SIGNATURE

Trevor Ba; Pirector
Water”(j i
Arizona Department of Enyironmental Quality

Signed this [A# day of Feloruwayy 2020

THIS AMENDMENT SUPERSEDES ALL PREVIOUS PERMITS
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2.0 SPECIFIC CONDITIONS [A.R.S. §§ 49-203(4), 49-241(A)]

2.1 Facility / Site Description |A.R.S. § 49-243(K)(8)]

!\)

The Temporary Individual Aquifer Protection Permit (APP) is for a Production Test Facility (PTF), a pilot
scale test facility located on approximately 160 acres of the Arizona State Land (Mineral Lease 11-26500).
The Temporary APP is to construct and operate a production test facility which shall provide sufficient data
to assess and develop a full-scale in-situ mining operation.

The PTF will occupy approximately 13.8 contiguous acres and the PTF well field will occupy approximately
2.2 acres. Florence Copper Inc. proposes to construct and operate the PTF over a two-year period, estimated
to include an approximate 14 month leaching phase and a 9 month mine block rinsing phase. The PTF well
field will contain a total of 24 wells and consists of 4 Underground Injection Control (UIC) Class I1I injection
wells, 9 recovery wells, 7 observation wells, and 4 multilevel sampling wells. The proposed In-Situ Copper
Recovery (ISCR) process involves injecting a lixiviant (99.5% water mixed with 0.5% sulfuric acid) through
injection wells into the oxide zone of the bedrock beneath the site for the purposes of dissolving copper
minerals from the ore body. The estimated injection zone is between approximately 500 feet below ground
surface (ft bgs) to 1,185 ft bgs. The resulting copper-bearing solution will be pumped by recovery wells to
the surface where copper will be removed from the solution in a solvent extraction electro winning (SX/EW)
plant. The barren solution from the SX/EW plant will be re-acidified and re-injected back into the oxide

(PWI), Runoff Pond, tank farm and other ancillary facilities.

The site includes the following permitted discharging facilities:

Table 2.1
Permitted Facilities
Facility Latitude Longitude
In-Situ Area 015 1 0% NI o~ gs I
Injection and Recovery Well Block 33737 1.397N 11172674.697 W
Process Water Impoundment 33°3°8.67" N 111°25° 2218 W
Run-off Pond 33°374.66” N 111°25°22.6” W

Annual Registration Fee [A.R.S. § 49-242 and A.A.C. R18-14-104]

The annual registration fee for this permit is established by A.R.S. § 49-242 and is payable to ADEQ each
year. The annual registration fee flow rate is established in permit Section 1.1. If the facility is not yet
constructed or is incapable of discharge at this time, the permittee may be eligible for reduced fees under the
rule. Send all correspondence requesting reduced fees to the Water Quality Division of ADEQ. Please
reference the permit number, LTF number and why reduced fees are requested under the rule.

Financial Capability [A.R.S. § 49-243(N) and A.A.C. R18-9-A203]

The permittee has demonstrated financial capability under A.R.S. § 49-243(N) and A.A.C. R18-9-A203. The
permittee shall maintain financial capability throughout the life of this permit. The estimated closure cost is
$5,113,000. The financial assurance mechanism was demonstrated through a performance surety bond
payable to ADEQ from Lexon Insurance Company in the amount of $656,000 (A.A.C. R18-9-A203 (C)(2)),
and through a performance surety bond payable to the U.S. Environmental Protection Agency (EPA)
Underground Injection Control (UIC) program from Lexon Insurance Company in the amount of $4,457,000
(A.A.C. R18-9-A203(Q)).

Best Available Demonstrated Control Technology [A.R.S. § 49-243(B) and A.A.C. R18-9-A202(A)(5)]
This permit authorizes the temporary operation of the discharging facilities listed below, pursuant to A.A.C.
R18-9-A210(E). The intent of the pilot test is to demonstrate that hydraulic control of the in-situ solution
can be maintained at the site in order to conduct a copper recovery process. The discharging facilities and

their BADCT descriptions are also presented in Section 4.1, Table 4.1-1.
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Engineering Design
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2.2.1.1

2.2.1.2

2.2.1.3

In-Situ Area Injection and Recovery Well Block .

Design, construction, testing (mechanical integrity), and operation of injection and
recovery wells shall follow EPA Class III rules (40 CFR Part 146). The maximum fracture
pressure shall be no greater than 0.65 pounds per square inch per foot (psi/ft) of depth.
Hydraulic control shall be maintained at all times, within the pilot test facility well block,
by pumping recovery wells at a rate greater than the injection rate in order to maintain a
cone of depression that extends at least 500 feet from the in-situ area injection and recovery
well block. The injection and extraction volumes shall be metered at the well-heads,
monitored daily, and recorded. Surface water control shall be provided for the PTF
injection and recovery well sites.

Process Water Impoundment

The Process Water Impoundment (PWI), a process solution pond, shall be used to
evaporate neutralized solutions and contain resulting sediments. The PWI shall be located
immediately north of the runoff pond which is directly north of the SX/EW plant. The PWI
shall have a capacity of approximately 1.7 million cubic feet, approximately 15 to 23-feet
deep, with internal and external side slopes of 2.5-feet horizontal to 1.0-feet vertical
(2.5H:1V), and maintain a minimum of two (2) feet freeboard. The PWI shall be designed
as a double liner system and include a leak collection and removal system (LCRS). The
liner system shall consist of, from bottom to top; a compacted sub-grade (foundation) with
liner bedding, 60-mil HDPE secondary liner, geonet, and 60-mil primary liner. The LCRS
shall be equipped with: a sump located at the lowest elevation of the pond; a sump pump
to remove accumulated liquids; and an alarm system for fluid detection.

Run-off Pond

The Runoff Pond, a non-stormwater pond, shall be located directly south of the PWI, north
of the adjacent SX/EW plant, and northeast of the Pregnant Leachate Solution (PLS) and
Raffinate tank secondary containment structure. The Runoff Pond shall be designed to
capture direct precipitation; stormwater runoff from the roofs of on-site structures, cathode
storage slab and concrete apron on the south side of the SX/EW Building; fire sprinkler
water or process solutions that may enter or overflow the SX/EW Building floor sump; and
any spills on or wash down from these areas. The Runoff Pond shall have a capacity of
approximately 6,583 cubic feet; approximately 5-feet deep; internal and external side
slopes shall be no less than 2.0-feet horizontal to 1.0-feet vertical (2.5H:1V); and pond
shall maintain a minimum of two (2) fect freeboard. The Runoff Pond shall be designed
with a single liner that includes an engineered compacted sub-grade and 60-mil HDPE
geomembrane liner. The Runoff Pond shall incorporate a sump equipped with a pump
along with fluid-level detection equipment. When fluid is detected above the level set-point
the pump will transfer fluid out of the Runoff Pond to the PWI via pipeline.

Site-specific Characteristics
Not applicable to this permit.

Pre-operational Requirements
Completed.

Operational Requirements
A description of required inspections and operational monitoring for BADCT is included in Section

4.1, Tables 4.1-3, and 4.1-8.

The injection wells at the site are classified as Class III Injection wells by the USEPA and are
permitted by EPA’s UIC Program. The injection and recovery wells shall be designed to meet the
mechanical integrity requirements in the UIC regulations, Code of Federal Regulations (CFR) part
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144 and 146. All injection wells and recovery wells shall be designed and installed to prevent
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shall be limited to the Oxide ore body only.

The PTF operation relies on hydraulic control of the ISCR solutions to demonstrate BADCT.
Hydraulic control shall be confirmed through the use of observation wells, supplemental wells, MW-
01, and POC wells. An inward hydraulic gradient shall be measured by water level elevations in
recovery and observation wells. Bulk well field electrical conductivity shall be measured at all
observation wells. Fluid electrical conductivity shall be measured at observation and injection wells
to confirm hydraulic control. Well bore electrical conductivity shall be measured above the middle
fine grained unit (MFGU) on all observation wells, supplemental wells, multi-level sampling wells
and operational monitoring well MW-01. Groundwater elevations in wells completed in the Oxide
shall be measured to confirm the groundwater elevation at the downgradient edge of the PTF well
field is lower than the edge of the PTF well field pollutant management area boundary (i.e. BADCT
cone of depression). The rates of injection and recovery shall be continuously monitored and
controlled so that the total volume of solution recovered is greater than the volume of solution
injected, averaged over 24 hour period. Automatic controls and alarms shall be used in the well
field to ensure process upsets do not result in the loss of hydraulic control. Hydraulic control over
the injected solutions shall be maintained from the time injection begins and until well abandonment
is completed by the applicant and approved by the appropriate agencies and groundwater in the mine
blocks meets APP closure criteria.

The injection pressure in the Class III injection wells shall be kept below the fracture pressure of
the oxide ore body. A fracture gradient of 0.65 pounds per square inch per foot (psi/ft) of depth was
established by field test data as being adequate to prevent hydraulic fracturing of the bedrock.

Observation wells located down-gradient of the injection wells may be temporarily converted to use
as recovery wells in order to maintain hydraulic control.

2.3 Discharge Limitations [A.R.S. §§ 49-201(14), 49-243 and A.A.C. R18-9-A205(B)]

The permittee shall operate and maintain all permitted facilities listed below to prevent unauthorized
discharges pursuant to A.R.S. §§ 49-201(12) resulting from failure or bypassing of BADCT pollutant control
technologies including liner failure, uncontrollable leakage, overtopping (e.g., exceeding maximum storage
capacity defined as a fluid level exceeding the crest elevation of a permitted impoundment), berm breaches,
accidental spills, or other unauthorized discharges.

24

2.3.1.

23.2

233

In-Situ Area Injection and Recovery Well Block
Hydraulic control over the injected solutions shall be maintained during the operating life of the
facility. In-situ solutions shall be injected and contained within the oxide unit.

Process Water Impoundment
The PWI shall be used to store neutralized solutions and resulting sediments, and direct
precipitation.

Run-off Pond

The Runoff Pond shall be used to capture direct precipitation; stormwater runoff from roofs on-site
structures, cathode storage slab, and concrete apron on the south side of the SX/EW building; fire
sprinkler water or process solutions that may enter or overflow the SX/EW Building floor sump;
any spills or wash down from these areas; and process upset events.

Point(s) of Compliance [A.R.S. § 49-244]
The Points of Compliance (POC) are listed in Table 2.4 below. Monitoring shall be conducted at each
Point of Compliance (POC) as listed in Section 4.1, Table 4.1-6 and 4.1-7.
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Table 2.4 — Groundwater Monitoring Points of Compliance
Total Screened
poc# | ADWR Well Latitude Longitude Interval | Aduifer
No. Depth (ft. bgs) Unit
(ft. bes) -8
POC:s for In-Situ Well Filed
55- o [ " o 1 "
M14-GL 549172 838 33°03'4.0"N 111°26" 15.77"W | 778-838 LBFU
M15-GU 545758—13 594 33°03'4.04"N | 111°26'16.40"W | 554-594 LBFU
M22-O 555558_31 1,130 33°03'4.53"N | 111°26'15.76"W | 932-1,130 Oxide
M23- 55- o ' " o ' "
UBF 555824 250 33°03'4.51"N | 111°26'16.50"W | 210-250 UBFU
M34- >3- 629 33°03' 7.07"N 111°26'9.29"W 310-629 LBFU
LBF 226792 ) )
55- o [ " o ' " :
M54-0 276798 1,199 33°03'6.91"N 111°26'9.22"W | 668-1,199 Oxide
POCs for Impoundments
MS52- 55- 33°03' o et "
UBF 226788 274 11.03"N 111°25'24.66"W | 200-274 UBFU

The Director may amend this permit to designate additional POCs, if information on groundwater gradients
or groundwater usage indicates the need.

24.1

24.141

New Well Design and Installation

The permittee shall submit design specification for any other wells that may be installed or modified
for ADEQ’s prior review and approval. The wells shall be designed with appropriate surface seals,
annular seals to prevent cross contamination, plugs above the filter pack to prevent cement grout
intrusion into the filter pack and screen, and filter pack and screen size selected for the lithology of
the screened interval.

All new wells shall be developed after installation and allowed to recover at least one week prior to
collection of an initial groundwater sample.

Replacement Wells

In the event that a well other than a POC well should become unusable or inaccessible due to
damage, a significant decrease and/or increase in water level, or any other event, the replacement
well(s) shall be approved by ADEQ.

Monitoring Requirements [A.R.S. § 49-243(B) and (K)(1), A.A.C. R18-9-A206(A)]

All monitoring required in this permit shall continue for the duration of the permit, regardless of the status of
the facility. Monitoring shall commence the first full monitoring period following permit effective date or at
a frequency specified by the permit. All sampling, preservation and holding times shall be in accordance
with currently accepted standards of professional practice. Trip blanks, equipment blanks and duplicate
samples shall also be obtained, and Chain-of-Custody procedures shall be followed, in accordance with
currently accepted standards of professional practice. Copies of laboratory analyses and Chain-of-Custody

forms shall be maintained at the permitted facility.

Upon request, these documents shall be made

immediately available for review by ADEQ personnel.

2.5.1

Discharge Monitoring

Discharge monitoring shall be conducted on a one time basis at the PLS Tank, Raffinate Tank,
Process Water Impoundment and Runoff Pond in accordance with Section 4.1, Table 4.1-2A, and
the Compliance Schedule in Section 3.0, within 120 days of initial PTF start-up in order to allow
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for accurate representation of process solutions. Initial discharge monitoring of the underground
workings shali be conducted at the location identified in Section 4.1, Table 4.1-2B and in accordance
with Section 2.7.4.3 and the Compliance Schedule, Section 3.0. The underground workings shall
be depth specific sampled before the PTF operations begin. Continued underground working
discharge monitoring shall also occur during the injection phase at least six months into the mining
phase, one month after the mining has ceased, one month after the rinsing phase, and into the closure
and post closure monitoring period. Discharge Monitoring Sampling Parameters are listed in
Section 4.1, Table 4.1-2C. Results of the discharge monitoring shall be submitted to the
Groundwater Protection Value Stream within 30 days from receipt of the laboratory analytical
results.

Facility / Operational Monitoring
Facility-specific operational monitoring requirements are listed in Section 4.1, Tables 4.1-3 and 4.1-
8.

Groundwater Monitoring and Sampling Protocols

Static water levels shall be measured and recorded prior to sampling. Wells shall be purged of at
least three borehole volumes (as calculated using the static water level) or until field parameters
(pH, temperature, and conductivity) are stable, whichever represents the greater volume. If
evacuation results in the well going dry, the well shail be allowed to recover to 80 percent of the
original borehole volume, or for 24 hours, whichever is shorter, prior to sampling. If after 24 hours
there is not sufficient water for sampling, the well shall be recorded as “dry” for the monitoring
event. Anexplanation for reduced pumping volumes, a record of the volume pumped, and modified
sampling procedures shall be reported and submitted with the Self-Monitoring Report Form
(SMRF).

As an alternative method for sampling, the permillee may conduct the sampling using the low-flow
purging imethod described in the Arizona Water Resources Center March 1995 Field Manual for
Water Quality Sampling. Under this method, the weil must be purged until at ieast two indicator
parameters stabilize. Indicator parameters shall include dissolved oxygen, turbidity, pH,
temperature and conductivity.

2.5.3.1 POC Well Installation

POC wells M54-LBF, M54-O and M52-UBF were installed in accordance with Section
2.4 and the Compliance Schedule Item 9 in Section 3.0.

2.5.3.2 Quarterly Compliance Groundwater Monitoring tor POCs
The permittee shall perform quarterly compliance groundwater monitoring of the POC
wells as specified in Section 4.1, Table 4.1-6. The results of the monitoring shall be
comparcd to thc AQLs and ALs.

The permittee shall submit reports of the quarterly compliance monitoring in accordance
with the reporting schedule at Section 2.7.6.

2.5.3.3 Semi-Annual Compliance Monitoring for POCs
The permittee shall perform semi-annual compliance monitoring of the POC wells as
specified in Section 4.1, Table 4.1-7. The results of the monitoring shall be compared to
the AQLs and ALs.

The permittee shall submit reports of the semi-annual compliance monitoring in
accordance with the reporting schedule at Section 2.7.6.

2.5.3.4 Point of Compliance Well Replacement
In the event that one or more of the designated POC wells should become unusable or
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naccessible due to damage, or any other event, a replacement POC well shall be
constructed and installed upon approval by ADEQ. If the replacement well is 50 feet or
less from the original well, the ALs and/or AQLs calculated for the designated POC well
shall apply to the replacement well.

Surface Water Monitoring and Sampling Protocols
Not applicable to this permit.

Analytical Methodology

All samples collected for compliance monitoring and soil sampling shall be analyzed using Arizona
state-approved methods. If no state-approved method exists, then any appropriate EPA-approved
method shall be used. Regardless of the method used, the detection limits must be sufficient to
determine compliance with the regulatory limits of the parameters specified in this permit. If all
methods have detection limits higher than the applicable limit, the permittee shall follow the
applicable contingency requirements of Section 2.6 and may propose “other actions” including
amending the permit to set higher limits. Analyses shall be performed by a laboratory licensed by
the Arizona Department of Health Services, Office of Laboratory Licensure and Certification. For
results to be considered valid, all analytical work shall meet quality control standards specified in
the approved methods. A list of Arizona state-certified laboratories can be obtained at the address
below:

Arizona Department of Health Services

Office of Laboratory Licensure and Certification
250 North 17" Avenue

Phoenix, AZ 85007

Phone: (602) 364-0720

Installation and Maintenance of Monitoring Equipment

Monitoring equipment required by this permit shall be installed and maintained so that
representative samples required by the permit can be collected. If new groundwater wells are
determined to be necessary, the construction details shall be submitted to the ADEQ Groundwater
Protection Value Stream for approval prior to installation and the permit shall be amended to include
any new monitoring points.

Protection of Downgradient Uses - Arsenic

For purposes of this permit, ADEQ has established a use protection level (UPL) for arsenic of 0.01
milligrams per liter (mg/L), consistent with EPA’s primary drinking water standard for arsenic. The
northwest corner of the State Mineral Lease Land, on which the PTF shall be located, has been
conservatively designated as the downgradient point at which the arsenic UPL will be applied.
Consistent with ADEQ’s substantive policy statement titled “Using Narrative Aquifer Water
Quality Standards to Develop Permit Conditions for Aquifer Protection Permits” (Oct. 2003), an
alert level for arsenic shall be established for each of the POC wells M14-GL, M15-GU, M22-0,
M23-UBF, M54-LBF, and M54-O for the in-situ well field through consideration of fate and
transport of arsenic in groundwater to ensure that the UPL is not exceeded at the northwest corner
of the State Mineral Lease Land (See Compliance Schedule, Section 3.0).

BADCT Monitoring Wells (Non-POC)

2.5.8.1 Monitoring well MW-01
Monitoring requirements for these wells are listed in Section 4.1, Tables 4.1-6b, 4.1-7b and
4.1-8.

2.5.8.2 Supplemental Wells
Monitoring requirements for these wells are listed in Section 4.1, Tables 4.1-6b, 4.1-7b and
4.1-8.



Table 2.5-1 — Groundwater Monitoring and Supplementa

Total Screened .
Well# | ADWRNo. | vell Latitude Longitude Interval Aquifer
Depth (£ bog) Unit
(ft. bgs) Ut Dgs)
MEVB‘SL 55-226789 440 | 33°03°02.9442” N | 111°26° 07.1046” W | 330-440. LBFU
MW-01-0 | 55226793 | 1200 33° 03° 03.045” 111° 26’ 06.9786" | 500-1,200 Oxide
SUPPLEMENTAL GROUNDWATER MONITORING WELLS
M55-UBF | 55-226797 261 33° 03' 1.99"N 111°26' 6.18"W 240-261 UBFU
M536-LBF | 55-226795 340 33°03'2.21"N 111° 26 6.44"W 320-340 LBFU
M57-0 | 55-226790 | 1200 33°03' 1.88"N 111°26'8.39"W | 523-1200 Oxide
M538-0 | 55226794 | 1200 33°03'5.20"N 111°26' 4.94"W | 594-1200 Oxide
M539-0 | 55226791 1200 33°03' 1.58"N 111°26'2.25"W | 534-1200 Oxide
M60-O | 55-226796 | 1201 33° 02 58.70"N 111°26' 5.78"W | 444-1201 Oxide
M61-LBF | 55-226799 630 33° 03' 0.85"N 111°25'58.92'"W | 429-630 LBFU

2.5.8.3 Observation Wells
The Observation wells are located in order to provide data for inward hydraulic gradient
These wells are also used in generating

potentiometric surface maps. Monitoring requirements for these wells is listed in Section
4.1, Table 4.1-8.

and electrical conductivity monitoring.

Table 2.5-2 — Observation Wells

Well# | ADWR No. (If':“;)rg":; Latitude Longitude D;‘t’;a:f?sgs.) Aquifer Unit
0-01 55227230 | 500-1201 | 33°03'2.09"N | 111°26 3.71"W 1201 Oxide
0-02 | 55227231 500-1201 | 33°03' 1.39"N | 111°26'3.03"W 1201 Oxide
0-03 | 55227232 | 450-1201 | 33°02'59.99"N | 111°26'3.04"W 1201 Oxide
O-04 | 55-227233 | 498-1200 | 33°02 59.29"N | I11°26 5.54"W 1200 Oxide

0-05B | 55227234 | 450-1200 | 33°02'59.996'N | 111°26'6.36"W 1201 Oxide
0-06 | 55-227235 | 499-1201 | 33°03'1.396"'N | 111°26'6.35"W 1201 Oxide
0-07 | 55227236 | 446-1198 | 33°03'2.08'N_ | 111°26' 551"W 1198 Oxide

2.5.8.4 Multi-Level Wells
The Multi-Level wells are primarily used for obtaining process solution chemistry during
the PTF operation between injection and recovery wells. These wells shall be monitored
for well bore electrical conductivity as required in Section 4.1, Table 4.1-8.

Table 2.5-3 — Multi-Level Wells for Well Bore Electrical Conductivity

Well # DWR # Latitude Longitude

WB-01 55-227226 33°03'1.04"N 111°26'4.69"W
WB-02 55-227227 33°03' 0.69"N 111° 26'4.29"W
WB-03 55-227228 33°03'0.35"N 111°26'4.70"W
WB-04 55-227229 33°03'0.69"N 111°26'5.11"W

259

Completed.

Ambient LBFU Bulk Electrical Conductivity
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2.6 Contingency Plan Requirements
[A.R.S. § 49-243(K)(3), (K)(7) and A.A.C. R18-9-A204 and R18-9-A205]

2.6.1

2.6.2

General Contingency Plan Requirements

At least one copy of this permit and the approved contingency and emergency response plans
submitted in the application shall be maintained at the location where day-to-day decisions regarding
the operation of the facility are made. The permittee shall be aware of and follow the contingency
and emergency plans.

Any AL that is exceeded or any violation of an AQL, discharge limit (DL), or other permit condition
shall be reported to ADEQ following the reporting requirements in Section 2.7.3.

Some contingency actions may involve verification sampling. Verification sampling shall consist
of the first follow-up sample collected from a location that previously indicated a violation or the
exceedance of an AL. Collection and analysis of the verification sample shall use the same protocols
and test methods to analyze for the pollutant or pollutants that exceeded an AL or violated an AQL.
The permittee is subject to enforcement action for the failure to comply with any contingency actions
in this permit. Where verification sampling is specified in this permit, it is the option of the permittee
to perform such sampling. If verification sampling is not conducted within the timeframe allotted,
ADEQ and the permittee shall presume the initial sampling result to be confirmed as if verification
sampling has been conducted. The permittee is responsible for compliance with contingency plans
relating to the exceedance of an AL or violation of a DL, AQL or any other permit condition.

Exceeding of Alert Levels

2.6.2.1 Exceeding of Alert Levels Set for.Operational Conditions
1. Ifan Operational Condition for BADCT in Section 4.1, Table 4.1-3 has been exceeded,
the permittee shall:

a. Notify the ADEQ Groundwater Protection Value Stream within five (5) days
of becoming aware of a violation of any permit condition in accordance with
Section 2.7.3 (Permit Violation and Alert Level Reporting), unless other
reporting is specified in Section 4.1, Table 4.1-3.

b.  Submit a written report within thirty (30) days after hecoming aware of a violation
of a permit condition in accordance with Section 2.7.3. The report shall document
all of the following:

1. a description of the exceeded value or performance standard and its cause;

ii. the period of violation, including exact date(s) and time(s), if known, and the

anticipated time period during which the violation is expected to continue;

iii. any action taken or planned to mitigate the effects of the violation, or the spill,

or to eliminate or prevent recurrence of the violation;

iv. any monitoring activity or other information which indicates that any
pollutants would be reasonably expected to cause a violation of an Aquifer
Water Quality Standard; and

v. any malfunction or failure of pollution control devices or other equipment or

process.

2. The facility is no longer on alert status once the operational indicator no longer
indicates that an Operational Condition i1s being exceeded. The permittee shall,
however, complete all tasks necessary to return the facility to its pre-alert operating
condition.

2.6.2.2 Exceedance of Alert Level #1 for Normal Liner Leakage
If an Alert Level #1 (AL #1) as specified in Section 4.1, Table 4.1-4, has been exceeded,
the permittee shall take the following actions:
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. Within 5 days of discovery, determine if the fluid in the collection sump is

operational/process water from the impoundment by measuring the pH and
conductivity of fluids in the impoundment and in the sump to allow direct comparison
in wastewater quality. Notify ADEQ Groundwater Protection Value Stream in
accordance with Section 2.7.3(1) (Permit Violation and AL Status Reporting), and
include in the notification an assessment of the type of water in the sump. Monitor
fluid removal from the LCRS on a daily basis until the daily volume of fluid
quantified remains below AL#1 for 30 days in order to minimize the hydraulic head
on the lower liner.

. Within 15 days of discovery, assess the condition of the liner system using visual

methods for visible portions of the liner, electrical leak detection, or other methods
as applicable to determine the location of leaks in the primary liner. If liner damage
is evident, the permittee shall complete liner repairs and submit documentation of the

1L, LIX NILCC SNdll © e 9 § 18 LR 11101891 vl AL O Lt

repairs in the initial report discussed in Item No. 3 below.

. Within 30 days of discovery of exceeding AL#1, the permittee shall submit an initial

report to ADEQ Groundwater Protection Value Stream to address problems
identified from the initial assessment of the liner system, the source of the fluid, and
any remedial actions taken to minimize the future occurrences. The report shall
include the results of the initial liner evaluation, methods used to locate the leak(s) if
applicable, any repair procedures implemented to restore the liner to optimal
operational status if required, and other information necessary to ensure the future
occurrcnee of the incidence will be minimized. The permittee shall also submit the
report required under Section 2.7.3.

For leakage rates that continue to exceed AL #1 and are below AL #2, a Liner
Leakage Assessment Report shall be included in the next annual report described in
Section 2.7.4 (Operational, Other or miscellancous Reporting) of this permit. The
permittee may also submit the Liner Leakage Assessment Report to the ADEQ prior
to the annual report due date. This Liner Leakage Assessment Report shail be
submitted to the ADEQ Groundwater Protection Value Stream.

ADEQ will review the Liner Leakage Assessment Report and may require that the
permittee take additional action to address the problems identified from the
assessment of the liner and perform other applicable repair procedures as directed by
the ADEQ), including repair of the liner or addressing and controlling infiltration of
non-operational water detected in the LCRS.

2.6.2.3 Exceedance of Alert Level #2 (Discharge Limit) for Liner Failure or Rips
If the Liner Leakage Discharge Limit (AL #2) specified in Section 4.1, Table 4.1-4, has
been exceeded, the permittee shall:

1.

Immediately cease all discharge to the impoundment, and notify ADEQ’s
Groundwater Protection Value Stream orally, electronically, or, by facsimile, of the
AL #2 exceedance. Within 24 hours, determine if water in the collection sump is
operational/process water from the impoundment by measuring the pH and
conductivity of fluids contained in the impoundment and in the sump to allow direct
comparison in water quality.

Within 5 days of discovery, notify ADEQ Groundwater Protection Value Stream, in
accordance with Section 2.7.3 (Permit Violation and AL Status Reporting) and
include an assessment regarding the type of water in the sump based upon the
measurements taken according to Item No. 1 listed above.

Within 15 days of discovery identify the location of the leak(s) using visual methods,
electrical leak detection, or other methods as applicable. If liner damage is evident,
the permittee shall complete liner repairs and submit documentation of the repairs
in Item No. 4 below. Discharge to the impoundment shall not be re-initiated until
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the leak(s) have been identified and repaired.

4. Within 30 days of exceeding AL #2, submit a report to ADEQ as specified in Section
2.7.3 (Permit Violation and AL Status Reporting). The report shall include the
results of the initial liner evaluation, methods used to locate the leak(s) if applicable,
any repair procedures and quality assurance/quality control implemented to restore
the liner to optimal operational status if required, and other information necessary
to ensure the future occurrence of the incidence will be minimized. Upon review of
the report, ADEQ may request additional monitoring or remedial actions.

5. If AL #2 continues to be exceeded following completion of repairs, submit for
approval to ADEQ, a corrective action plan including a schedule to complete the
corrective actions to address all problems identified from the assessment of the liner
system and surface releases, if any, within 60 days of completion of repairs
conducted in response to Item No. 3 above. Upon ADEQ’s approval, the permittee
shall implement the approved plan and schedule of corrective actions.

6. Within 30 days of completion of corrective actions, submit to ADEQ, a written
report as specified in Section 2.6.6 (Corrective Actions).

2.6.2.4 Exceeding of Alert Levels in Groundwater Monitoring
2.6.2.4.1 Alert Levels for Indicator Parameters

1. If an AL in Section 4.1 Table 4.1-6, 4.1-6B, 4.1-7 or Table 4.1-7B been
exceeded, the permittee shall request that the laboratory verify the sample
results within 5 days. If the analysis does not confirm that an exceedance
has occurred, no further action is required.

2. Within 5 days after receiving laboratory confirmation of an AL being
exceeded, the permittee shall notify the ADEQ Groundwater Protection
Value Stream and submit written confirmation within 30 days of receiving
the laboratory confirmation of an AL exceedance.

3. Ifthe results indicate an exceedance of an AL, the permittee shall conduct
a verification sample of groundwater from the well within 15 days from
laboratory confirmation. If the verification sample does not contirm that
an exceedance has occurred, the permittee shall notify ADEQ
Groundwater Protection Value Stream of the results. No further action is
required under this subsection.

4. If verification sampling confirms that the AL has been exceeded, the
permittee shall increase the frequency of monitoring to monthly and
analyze for the entire list of parameters listed in Section 4.1, Table 4.1-6
or Table 4.1-6B, and increase the monitoring frequency to quarterly for
parameters listed in Tables 4.1-7 or 4.1-7B. In addition, the permittee
shall immediately investigate the cause of the exceedance and report the
results of the investigation with the 30 day confirmation noted above.
ADEQ may require additional investigations, the installation of additional
wells or corrective action in response to the report. The permittee shall
continue monthly testing for the parameter(s) until the parameter(s) has
remained below the AL for three consecutive monthly sampling events.

2.6.2.4.2 Alert Levels for Pollutants with Numeric Aquifer Water Quality Standards

1. If an AL for a pollutant set in Section 4.1, Table 4.1-6, 4.1-6B, 4.1-7 or
Table 4.1-7B has been exceeded, the permittee may conduct verification
sampling of the pollutant(s) that exceed their respective AL(s) within 5
days of becoming aware of an AL exceedance. The permittee may use the
results of another sample taken between the date of the last sampling event
and the date of receiving the result as verification.
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2. If verification sampling confirms the AL exceedance or if the permittee

opts not to perform verification sampling, then the permittee shall increase
the frequency of monitoring to monthly of the pollutant(s) that exceed
their respective AL(s). In addition, the permittee shall immediately
initiate an investigation of the cause of the AL exceedance, including
inspection of all discharging facilities and all related pollution control
devices, review of any operational and maintenance practices that might
have resulted in an. unexpected discharge, and hydrologic review of
groundwater conditions including upgradient water quality from existing
wells.

. The permittee shall initiate actions identified in the approved contingency

plan referenced in Section 3.0 and specific contingency measures
identified in Section 2.6 to resolve any problems identified by the
investigation which may have led to an AL exceedance. To implement
any other corrective action the permittee shall obtain prior approval from
ADEQ according to Section 2.6.6. Alternatively, the permittee may
submit a technical demonstration, subject to written approval by the
Groundwater Protection Value Stream, that although an AL is exceeded,
the pollutant(s) that exceed their respective AL(s) are not reasonably
expected to cause a violation of an AQL. The demonstration may propose
a revised AL or monitoring frequency for approval in writing by the
Groundwater Protection Value Stream.

. Within 30 days after confirmation of an AL exceedance, for those

pollutant(s), the permittee shall submit the laboratory results to the
Groundwater Protection Value Stream along with a summary of the
findings of the investigation, the cause of the AL exceedance, and actions
taken to resolve the problem.

Upon review of the submitted report, the Department may amend the
permit to require additional monitoring, increased frequency of
monitoring, or other actions.

The increased monitoring for those pollutant(s) required as a result of an
AL exceedance may be reduced to the regularly scheduled frequency, if
the results of three (3) sequential sampling events demonstrate that the
parameter(s) does not exceed their respective AL(s).

. If the increased monitoring required as a result of an AL exceedance for

those pollutant(s) continues for more than six (6) sequential sampling
events, the permittee shall submit a second report documenting an
investigation of the continued AL exceedance within 30 days of the
receipt of laboratory results of the sixth sampling event.

2.6.2.4.3Alert Levels to Protect Downgradient Users from Pollutants Using a
Narrative Aquifer Water Quality Standard

1.

If an AL set for arsenic in Section 4.1, Table 4.1-6 or 4.1-7 has been
exceeded, the permittee shall conduct verification sampling within 5
days of becoming aware of an AL exceedance.

If verification sampling confirms that the AL has been exceeded, the
permittee shall investigate the cause of the exceedance and shall submit
a report regarding the exceedance to ADEQ within 30 days of the date
of verification sample. The report shall identify the cause and source(s)
of the exceedance and shall propose actions to mitigate the exceedance.
The report shall also present groundwater modeling to establish a
projected relationship of the wells in which exceedance(s) were found
and the downgradient boundary of the Arizona State Land Department
property at the facility.
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3. The permittee shall notify all downgradient users of the aquifer who may
be directly affected by the discharge within 24 hours of receiving the
results of verification confirmation sampling.

2.6.2.5 Exceeding of BADCT Alert Levels for Injection/Recovery Well Operation

2.6.2.6

The permittee shall initiate the following actions within 24 hours of becoming aware of an
Alert Level exceedance listed in Section 4.1 Table 4.1-8 for the loss of hydraulic control
within the in-situ leaching area for more than 24 consecutive hours. A loss of hydraulic
control occurs when the amount of fluids injected during a 24 hour period exceeds the
amount of fluid recovered for the same 24 hour period. Loss of hydraulic control is also
indicated by a less than 1-foot differential observed in any pair of observation and recovery
wells over a 24 hour period. The permittee shall:

1. Notify the ADEQ Groundwater Protection Value Stream within one (1) day of
becoming aware of the alert level exceedance.

2. Adjust flow rates at injection/recovery wells until the recovery volume is
greater than the injected volume,

3. Conduct an inspection, testing of piping, and wellhead for leaks; injection and
recovery lines, pumps, flow meters, totalizers, pressure gauges, pressure
transducers, and other associated facilities,

4. Review of recent process logs, continuous chart recordings, meter readings, and
other operational control information to identify any unusual occurrences,

5. Initiate pressure testing of the appropriate wells if the loss of fluids cannot be
determined to be caused by a surface facility failure, and

6. Repair system as necessary.

7. Within one week submit a report to ADEQ Groundwater Protection Value
Stream. The report shall include but not be limited to providing the following
information: a) injected volume in the period prior to the alert level exceedance,
b) recovered volume in the period prior to the alert level exceedance, ¢)
corrective action taken.

8. The permittee is no longer considered to be in violation if the injection rate and
recovery rates are re-established and maintained at normal operating conditions
following the completion of the corrective actions.

If the exceedance of the Alert Level is determined to be a result of a planned disruption or
power outage, the cause will be noted in the log book as required by Section 2.7.2.

If a leak is detected, operation of the well shall cease until the leak has been repaired and
mechanical integrity demonstrated to minimize the potential for groundwater pollution.

Within 30 days of the initial AL exceedance caused by a leak, the permittee shall submit a
report to ADEQ Groundwater Protection Value Stream at the address shown in Section
2.7.5. This report shall document all submittals to EPA, including but not limited to,
monitoring and report data and reports checking engineering and integrity of the well.

The facility is no longer on alert status once the operational indicator no longer indicates
that an AL is being exceeded. The permittee shall, however, complete all tasks necessary
to return the facility to its pre-alert operating condition.

Exceeding of Alert Levels Set for Maximum Injection Pressure

The permittee shall initiate the following actions within 24 hours of becoming aware of an
Alert Level exceedance listed in Section 4.1, Table 4.1-8 for the exceedance of a fracture
gradient. The permittee shall:

1. Immediately investigate to determine the cause of the AL being exceeded, including:



2.6.2.7

a. Inspection, testing, and assessment of the current condition of all
components of the injection system that may have contributed to the AL
being exceeded, which may include taking the affected well(s) out of
service, and

b. Review of all data logger information, test results, and other operational
control information to identify any unusual occurrences.

¢. Repair system as necessary.

2. Within 30 days of an AL being exceeded, the permittee shall submit the related data
to the ADEQ Groundwater Protection Value Stream, along with a summary of the
findings of the investigation, the cause of the AL being exceeded, and actions taken to
resolve the problem. This report shall document all submittals to EPA, including but
not limited to, monitoring and report data and reports checking engineering and
integrity of the well.

3. Uponreview of the submitted report, the Department may amend the permit to require
additional monitoring, increased frequency of monitoring, amendments to permit
conditions or other actions. ,

4. The facility is no longer on alert status once the operational indicator no longer
indicates that an AL is being exceeded. The permittee shall, however, complete all
tasks necessary to return the facility to its pre-alert operating condition.

Exceeding Alert Levels for LBFU Bulk Electrical Conductivity Monitoring

The permittee shall initiate the following actions within 24 hours of becoming aware of an

Alert Level exceedance listed in Section 4.1, Table 4.1-8 for the exceedance of LBFU Bulk

Electrical Conductivity. The permittee shall:

1. Within 14 days of the Alert Level exceedance, the permittee shail collect three

additional indcpendent conductivity measurcments conducted over a period of Six

days.

Within 5 days of receiving the verification results, if the verified conductivity values

remain above Alert Levels, the permittee shall notify ADEQ that further contingency

action is being conducted.

3. [If'the verification measurements indicate an Alert Level exceedance has not occurred,
the permittee shall notify ADEQ of the results. No further action is required until the
next monitoring round.

4.  Within 30 days of receiving conductivity measurement results indicating an Alert
Level exceedance has occurred, the permittee shall submit a written report to ADEQ
providing an evaluation of the cause, impacts, or mitigation of the discharge
responsible for the increase in conductivity, or submit a written report which
demonstrates that the increase resulted from errors in conductivity measurement, data
analysis, or statistical evaluation.

5. Ifan Alert Level exceedance is verified, the permittee shall:

a. Reduce the injection rate and increase the extraction rate in the area of
the increased conductivity values for period of time equal to the period
spanning from the previous measurement wherein conductivity values
were within the range of background values until the time when the Alert
Level exceedance was verified.

b

b. Increase conductivity monitoring frequency from weekly to three times
per week.
c. If conductivity values remain at levels that exceed Alert Levels, and do

not show any decrease after a period of 60 days of reduced injection and
increased pumping, the sampling frequency for level 1 parameters at
operational monitoring well MW-01 shall be increased to weekly, and
level 2 monitoring parameters shall be increased to quarterly.

d. If conductivity values remain at levels that exceed Alert Levels, and does
not return to below the AL after a period of 60 days of reduced injection
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and increased pumping, the permittee shall cease injecting solutions and
continue extraction until Bulk Electrical Conductivity concentrations do
not exceed the Alert Level.

2.6.2.8 Exceeding Alert Levels for Well Bore Electrical Conductivity
The permittee shall initiate the following actions within 24 hours of becoming aware of an
Alert Level exceedance listed in Section 4.1, Table 4.1-8 for the exceedance of Well Bore
Electrical Conductivity. The permittee shall:

1.

W

Verify the reading from the annular conductivity device, to confirm there was an AL
exceedance. If verification does not confirm an AL exceedance, the permittee can
resume normal operations and notify the Groundwater Protection Value Stream in
accordance with Section 2.7.3.

If verification confirms an AL exceedance, the permittee shall notify the ADEQ
Groundwater Protection Value Stream within one (1) day of becoming aware of the
alert level exceedance.

Increase Well Bore Electrical Conductivity monitoring required in Table 4.1-8 to
monthly,

Increase LBFU Bulk Electrical Conductivity monitoring required in Table 4.1-8 to
three times per week,

Repair system as necessary.

Within 30 days of repairing the system, the permittee shall submit a written report to
the Groundwater Protection Value Stream documenting the repair of the system and
providing an evaluation of the cause, impacts, or mitigation any impacts to the LBFU,
MFGU and/or UBFU.

2.6.2.9 Exceeding Alert Levels for Fluid Electrical Conductivity
The permittee shall initiate the following actions within 24 hours of becoming aware of an
Alert Level exceedance listed in Section 4.1, Table 4.1-8 for the exceedance of fluid sample
electrical conductivity. The permittee shall:

1.

Immediately verity the fluid sample electrical conductivity. If the verification sample
does not confirm that an exceedance has occurred, the permittee shall notify the ADEQ
Groundwater Protection Value Stream of the results. No further action is required.
Within 24-hours of confirmation of an AL being exceeded, the permittee shall notify
the ADEQ Groundwater Protection Value Stream and immediately investigate the
cause of the exceedance.

The permittee shall report the results of the investigation within 30 days of
confirmation. ADEQ may require reduction of injection rates and increase of pumping
rates, additional investigations, the installation of additional wells or corrective action
in response to the report

2.6.2.10 Exceeding an Alert Level for Cone of Depression
The permittee shall initiate the following actions within 24 hours of becoming aware of an
Alert Level exceedance listed in Section 4.1, Table 4.1-8 for the cone of depression. The
permittee shall:

1.

Within 48 hour of becoming aware of the Alert Level exceedance, verify whether an

exceedance has occurred by completing the following:

a. Evaluate whether the data collection protocols have been properly followed.

b. Review field notes for indications of unusual circumstances that may have
occurred during the collection of the data.

c. Review daily injection and pumping values at the PTF well field at the time of the
measurements to confirm that extraction was greater than injection during that
period in accordance with Section 2.7.4.4(2), Table 4.1-1 and Table 4.1-8.



d. Evaluate the pumping conditions at other nearby wells during the time of
measurements (i.e. were POC, supplemental, MW-1 wells being purged).

e. Inspect the equipment used to collect the field measurements.

f.  Determine if the measurement equipment was different from past collection
periods, and evaluate the potential effects of differences between the equipment
used.

g. Check the calibration of the equipment used (water sounder, pressure transducers,
etc.).

2. If an exceedance is not verified, the permittee shall notify the ADEQ Groundwater
Protection Value Stream of the results of the verification. No further action is required.

3. Ifan exceedance is verified, the permittee shall:

a. Reduce the injection rate and increase the pumping rate at the recovery wells to a
rate that will cause the cone of depression to no longer exceed the alert level, and
notify ADEQ Groundwater Protection Value Stream within 24 hours.

b. Increase the frequency of potentiometric surface map compilation to weekly until
water level measurements confirm that the cone of depression alert level is no
longer exceeded.

¢. [Ifthe cone of depression does not meet the alert level after a period of 30 days of
reduced injection and increased pumping, the permittee shall immediately cease
injecting solutions, continue extracting until the cone of depression no longer
exceeds the alert level, increase the frequency of Level 1 monitoring to monthly
and increase the frequency of monitoring the level 2 parameters to quarterly at all
Oxidc Supplemental Wells (M57-0O, M58-0, M59-0O and M60-0O) and MW-01.
Upon taking these actions, the permittee shall notify ADEQ Groundwater
Protection Value Stream within 3 days.

4. Once the alert level is no longer exceeded, the permittee shall prepare a summary
report to be submitted to the Groundwatcr Protection Value Stream within 30 days
summarizing the findings and actions taken to extend the cone of depression to the
PMA boundary.

2.6.3 Discharge Limitations Violations

2.6.3.1 Liner Failure, Containment Structure Failure, or Unexpected Loss of Fluid
In the event of overtopping, liner failure, containment structure failure, or unexpected loss
of fluid as described in Section 2.3, the permittee shall take the following actions:

1. Assoonas practicable, cease all discharges as necessary to prevent any further releases
to the environment.

2. Within 24 hours of discovery, notify ADEQ Groundwater Protection Value Stream,
orally, electronically, or by facsimile.

3. Within 24 hours of discovery of a failure that resulted in a release to the subsurface,
collect representative samples of the fluid remaining in affected impoundments and
drainage structures, analyze sample(s) according to Section 4.1, Table 4.1-2C and
report in accordance with Section 2.7.3 (Permit Violation and AL Status Reporting).
In the 30-day report required under Section 2.7.3, include a copy of the analytical
results and forward the report to ADEQ Groundwater Protection Value Stream.

4. Within 15 days of discovery, initiate an evaluation to determine the cause for the
incident. Identify the circumstances that resulted in the failure and assess the condition
of the discharging facility and liner system. Implement corrective actions as necessary
to resolve the problems identified in the evaluation. Initiate repairs to any failed liner,
system, structure, or other component as needed to restore proper functioning of the
discharging facility. The permittee shall not resume discharging to the discharging
facility until repairs of any failed liner or structure are performed. Repair procedures,
methods, and materials used to restore the system(s) to proper operating condition
shall be described in the facility log/recordkeeping file and available for ADEQ
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review.
Record in the facility log/recordkeeping file the amount of fluid removed, a description
of the removal method, and other disposal arrangements. The facility

log/recordkeeping file shall be maintained according to Section 2.7.2 (Operation
Inspection / Log/Recordkeeping File).

Within 30 days of discovery of the incident, submit a report to ADEQ as specified in
Section 2.7.3. Include a description of the actions performed in Subsections 1 through
5 listed above. Upon review of the report, ADEQ may request additional monitoring
or remedial actions.

Within 60 days of discovery, conduct an assessment of the impacts to the subsoil
and/or groundwater resulting from the incident. This assessment may include the
installation of POC(s) to determine down-gradient groundwater impact from the
incident along with commencement of groundwater monitoring per Section 4.1, Table
4.1-7. If soil or groundwater is impacted such that it could or did cause or contribute
to an exceedance of an AQL at the applicable point of compliance, submit to ADEQ,
for approval, a corrective action plan to address such impacts, including identification
of remedial actions and a schedule for completion of activities. At the approval of
ADEQ), the permittee shall implement the approved plan.

Within 30 days of completion of corrective actions, submit to ADEQ, a written report
as specified in Section 2.6.6 (Corrective Actions).

Upon review of the report, ADEQ may amend the permit to require additional
monitoring, increased frequency of monitoring, amendments to permit conditions, or
other actions.

Overtopping of a Surface Impoundment
If overtopping of fluid from a permitted surface impoundment occurs, and results in a
discharge pursuant to A.R.S. § 49-201(12), the permittee shall:

1.

2.
3.

As soon as practicable, cease all discharges to the surface impoundment to prevent any
further releases to the environment.

Within 24 hours of discovery, notify ADEQ Groundwater Protection Value Stream.
Within 24 hours, collect representative samples of the fluid contained in the surface
impoundment. Samples shall be analyzed for the parameters specified in Section 4.1,
Table 4.1-2C. Within 30 days of the incident, submit a copy of the analytical results
to ADEQ Groundwater Protection Value Stream.

As soon as practicable, remove and properly dispose of excess water in the
impoundment until the water level is restored at or below the appropriate freeboard as
described in Section 4.1, Table 4.1-3. Record in the facility log, the amount of fluid
removed, a description of the removal method, and the disposal arrangements. The
facility log/recordkeeping file shall be maintained according to Section 2.7.2
{Operation Inspection/LogBook/Recordkeeping File).

Within 30 days of discovery, evaluate the cause of the overtopping and identify the
circumstances that resulted in the incident. Implement corrective actions and adjust
operational conditions as necessary to resolve the problems identified in the
evaluation. Repair any systems as necessary to prevent future occurrences of
overtopping.

Within 30 days of discovery of overtopping, submit a report to ADEQ as specified in
Section 2.7.3.2 (Permit Violation and Alert Level Status Reporting). Include a
description of the actions performed in Subsections 1 through 5 listed above. Upon
review of the report, ADEQ may request additional monitoring or remedial actions.
Within 60 days of discovery, and based on sampling in Subsection 3 above, conduct
an assessment of the impacts to the subsoil and/or groundwater resulting from the
incident.

If soil or groundwater is impacted such that it could cause or contribute to an
exceedance of an AQL at the applicable point of compliance, submit to ADEQ for



approval, a corrective action plan to address such impacts, including identification of
remedial actions and/or monitoring, and a schedule for completion of activities. At
the direction of ADEQ, the permittee shall implement the approved plan.

Within 30 days of completion of corrective actions, submit to ADEQ, a written report
as specified in Section 2.6.6 (Corrective Actions). Upon review of the report, ADEQ
may amend the permit to require additional monitoring, increased frequency of
monitoring, amendments to permit conditions, or other actions.

2.6.3.3 Inflows of Unexpected Materials to a Surface Impoundment

The types of malerials thal are expecled o be placed in the permilled surface
impoundments are specified in Section 2.3 (Discharge Limitations). If any unexpected
materials flow to a permitted surface impoundment, the permittee shall:

2.6.3.4
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As soon as practicable, cease all unexpected inflows to the surface impoundment(s).
Within 24-hours of discovery, notify ADEQ Groundwater Protection Value Stream.
Within five (5) days of the incident, identify the source of the material and determine
the cause for the inflow. Characterize the unexpected material and contents of the
affected impoundment, and evaluate the volume and concentration of the material to
determine if it is compatible with the surface impoundment liner. Based on the
evaluation of the incident, repair any systems or equipment and/or adjust operations,
as necessary to prevent future occurrences of inflows of unexpected materials.
Within 30 days of an inflow of unexpected materials, submit a report to ADEQ as
specified in Section 2.7.3.2 (Permit Violation and Alert Level Status Reporting).
Include a description of the actions performed in Subsections 1 through 3 listed above.
Upon review of the report, ADEQ may amend the permit to require additional
monitoring, increased frequency of monitoring, amendments to permit conditions, or
other actions including remediation.

Unexpected Loss of Fluid in the Injection/Recovery Wells at the PTF
In the event of an unexpected loss of fluid in the injection/recovery wells, such that fluids
are released to the surface, vadose zone, or groundwater, the permittee shall:

1.

wn

Within two hours of discovery cease injection in the affected area and/or adjust flow
rates at injection/recovery welis until an inward hydrauiic gradient is reestablished and
excess ISCR solutions are recovered necessary to prevent further releases to the
environment,

Operate the recovery wells in the affected area until the amount of fluid recovered is
in excess of the amount of fluid injected during the 24 hour period,

Within 24 hours of discovery, notify ADEQ Groundwater Protection Value Stream.
Inspect relevant components such as injection, recovery lines, pumps, flow meters,
flow totalizers, pressure gauges, pressure transducers and other associated facilities,
Verify proper operations of all facilities within the in-situ leach area,

Within 24 hours of discovery, initiate an evaluation to determine the cause for the
incident. Identify the circumstances that resulted in the failure and assess the condition
of the well. Implement corrective actions as necessary to resolve the problems
identified in the evaluation. Initiate repairs to any system, structure, or other
component as needed to restore proper functioning of the well. The permittee shall
not resume injecting or discharging until repairs of any failed structure are performed
and tested as applicable. Repair procedures, methods, and materials used to restore
the system(s) to proper operating condition shall be described in the facility
log/recordkeeping file and available for ADEQ review. The facility log/recordkeeping
file shall be maintained according to Section 2.7.2 (Operation Inspection /
Log/Recordkeeping File).

Submit a written report within thirty days to ADEQ as specified in Section 2.7.3
(Permit Violation and AL Status Reporting) describing the incident and the corrective
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actions taken. Upon review of the report, the Department may require an amendment
to the permit to require surface, vadose zone or groundwater monitoring, require
installation of additional POCs, increased frequency of monitoring, remedial actions,
amendments to permit conditions or other actions.

8. Within 30 days of discovery, conduct an assessment of the impacts to the surface,
vadose zone and/or groundwater resulting from the incident. If soil or groundwater is
impacted, submit to ADEQ, for approval, a corrective action plan to address such
impacts, including identification of remedial actions and/or monitoring, and a schedule
for completion of activities. The corrective action plan shall be submitted within sixty
days of the incident. At the direction of ADEQ, the permittee shall implement the
approved plan.

2.6.4  Aquifer Quality Limit Violation

1.

If an AQL for a pollutant specified in Section 4.1, Table 4.1-6 and Table 4.1-7, is exceeded in
a POC Well, the permittee may conduct verification sampling for those pollutant(s) that were
above their respective AQL(s) no later than five (5) days after learning of the violation. If
verification sampling does not verify the violation, then the initial violation shall be reported in
the Quarterly Monitoring and Compliance Report and no further action shall be required of the
permittee for that event.

If verification sampling confirms the violation for those pollutant(s) that were above their

respective AQL(s), or if the permittee opts not to perform verification sampling, then the

permittee shall:

a. Notify ADEQ within five (5) days after confirming or leaming of the violation, in
accordance with Section 2.7.3;

b. Immediately initiate: (1) a BADCT systems evaluation for the cause of the violation,
including an inspection of all facilities regulated under this permit and corresponding
pollution control devices, and a review of any operational or maintenance practices that
might have resulted in an unexpected discharge; and (2) a hydrogeologic assessment of the
violation, including groundwater modeling, review of groundwater conditions and
upgradient water quality, groundwater contours, and an inventory of downgradient well
users and types of uses;

c. Increase the frequency of monitoring at the location ot the violation to monthly tor those
pollutant(s) that exceeded their respective AQL(s);

d. Submit a written report based on the investigation within thirty (30) days after becoming
aware of the violation, in accordance with Section 2.7.3; and

e. Take actions that may be necessary as a result of the violation under Section 2.6.5.
As part of its written report, the permittee may include a technical demonstration that the
violation was not caused or contributed to by pollutants discharged from a facility regulated
under this APP.
Based on the written report, ADEQ may, if necessary: (1) amend the permit to require increased
frequency of monitoring or additional monitoring; and (2) authorize corrective action including
measures to control the source of a discharge causing the violation (including BADCT
correction if necessary); remediate affected soils, surface water or groundwater; and mitigate
the impact of the violation on existing uses of the aquifer. ADEQ’s corrective action
authorization may be in the form of an approval under Section 2.6.6, an amendment of this
permit or approval of a contingency plan.
If the violation continues for sixty (60) days, then the permittee shall notify downgradient or
downstream users who may be directly affected by the violation.
If the violation continues for ninety (90) days, then the permittee shall prepare and submit for
ADEQ approval a hydrogeologic investigation work plan within thirty (30) after receiving the
laboratory results of the third sampling event. The work plan shall assess whether the violation
is due to natural or anthropogenic causes and, if exceeded values are found to be related to APP-
regulated facilities within the mine site or results are inconclusive, the nature and extent of the
discharge. This hydrogeologic investigation shall become the basis of adjusting permit
conditions and/or designing corrective action.



2.6.5

2.6.6

Emergency Response and Contingency Requirements for Unauthorized Discharges pursuant
to A.R.S. §49-201(12) and purszant to A.R.S. § 49-241

2.6.5.1

2.6.5.2

2.6.5.3

2.6.54

Duty to Respond :

The permittee shall act immediately to correct any condition resulting from a discharge
pursuant to A.R.S. § 49-201(12) if that condition could pose an imminent and substantial
endangerment to public health or the environment.

Discharge of Hazardous Substances or Toxic Pollutants

In the event of any unauthorized discharge pursuant to A.R.S. § 49-201(12) of suspected
hazardous substances (A.R.S. § 49-201(19)) or toxic pollutants (A.R.S. § 49-243(1)) on the
facility site, the permittee shall promptly isolate the area and attempt to identify the
discharged material. The permittee shall record information, including name, nature of
exposure and follow-up medical treatment, if necessary, on persons who may have been
exposed during the incident. The permittee shall notify the Groundwater Protection Value
Stream within 24 hours upon discovering the discharge of hazardous material which (a)
has the potential to cause an AWQS or AQL to be exceeded, or (b) could pose an
endangerment to public health or the environment.

Discharge of Non-hazardous Materials

in the event of any unauthorized discharge pursuant to A.R.S. § 49-201(i2) of
non-hazardous materials from the facility, the permittee shall promptly attempt to cease the
discharge and isolate the discharged material. Discharged material shall be removed and
the site cleaned up as soon as possible. The permittee shall notify the ADEQ Groundwater
Protection Value Stream within 24 hours upon discovering the discharge of non-hazardous
material which (a) has the potential to cause an AQL to be exceeded, or (b) could pose an

endangerment to public health or the environment.

Reporting Requirements

The permittec shall submit a written report for any unauthorized discharges reported under
Sections 2.6.5.2 and 2.6.5.3 to ADEQ Groundwater Protection Value Stream within 30
days of the discharge or as required by subsequent ADEQ action. The report shall
summarize the event, including any human exposure, and facility response activities and
include all information specified in Section 2.7.3. If a notice is issued by ADEQ
subsequent to the discharge notification, any additional information requested in the notice
shall also be submitted within the time frame specified in that notice. Upon review of the
submitted report, ADEQ may require additional monitoring or corrective actions.

Corrective Actions ~

Specific contingency measures identified in Section 2.6 and actions identified in the approved
contingency plan to be submitted under the Compliance Schedule Section 3.0 have already been
approved by ADEQ and do not require written approval to implement.

With the exception of emergency response actions taken under Section 2.6.5, the permittee shall
obtain written approval from the Groundwater Protection Value Stream prior to implementing a
corrective action to accomplish any of the following goals in response to exceeding an AL or
violation of an AQL, DL, or other permit condition:

MR

Control of the source of an unauthorized discharge;

Soil cleanup;

Cleanup of affected surface waters;

Cleanup of affected parts of the aquifer; and/or

Mitigation to limit the impact of pollutants on existing uses of the aquifer.
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Within 30 days of completion of any corrective action, the permittee shall submit to the ADEQ
Groundwater Protection Value Stream, a written report describing the causes, impacts, and actions
taken to resolve the problem.

2.7 Reporting and Recordkeeping Requirements
[A.R.S. § 49-243(K)(2) and A.A.C. R18-9-A206(B) and R18-9-A207]

2.7.1

2.7.2

2.7.3

Self-Monitoring Report Form (SMRF)

1.

When submitting a hard copy, the permittee shall complete the Self-monitoring Report Form
(SMREF) provided by ADEQ including contact information for the person completing the form.
Submit the completed form to the Groundwater Protection Value Stream.

The permittee shall complete the SMRF to the extent that the information reported may be
entered on the form. If no information is required during a reporting period, the permittee shall
enter “not required” on the SMRF and submit the report to the Groundwater Protection Value
Stream. The permittee shall use the format devised by ADEQ.

The tables contained in Section 4.1 list the monitoring parameters and frequencies for reporting
results on the SMRFs. The parameters listed in the following tables from Section 4.1-6 are the
only parameters for which SMFR reporting is required:

Table 4.1-4 Leak Collection and Removal System Monitoring
Table 4.1-6 Quarterly Compliance Groundwater Monitoring
Table 4.1-6B Quarterly Operational Groundwater Monitoring
Table 4.1-7 Semi-Annual Compliance Groundwater Monitoring
Table 4.1-7B Semi-Annual Operational Groundwater Monitoring
Table 4.1-8 In-situ BADCT Monitoring

Operation Inspection / Log Book Recordkeeping

A signed copy of this permit shall be maintained at all times at the location where day-to-day
decisions regarding the operation of the facility are made. A log book (paper copies, forms or
electronic data) of the inspections and measurements required by this permit shall be maintained at
the location where day-to-day decisions are made regarding the operation of the facility. The log
book shall be retained for ten years from the date of each inspection, and upon request, the permit
and the log book shall be made immediately available for review by ADEQ personnel. The
information in the log book shall include, but not be limited to, the following information as

applicable:

1. Name of inspector;

2. Date and time inspection was conducted;

3. Condition of applicable facility components;

4. Any damage or malfunction, and the date and time any repairs were performed,;
5. Documentation of sampling date and time;

6. Any other information required by this permit to be entered in the log book; and
7. Monitoring records for each measurement shall comply with R18-9-A206(B)(2).

Permit Violation and Alert Level Status Reporting

1.

The permittee shall notify the Groundwater Protection Value Stream in writing within 5 days
(except as provided in Section 2.6.5) of becoming aware of a violation of any permit condition,
discharge limitation or of an AL exceedance for which notification requirements are not
specified in sections 2.6.2 through 2.6.5.

The permittee shall submit a written report to the Groundwater Protection Value Stream within
30 days of becoming aware of the violation of any permit condition or discharge limitation.
The report shall document all of the following:

a. Identification and description of the permit condition for which there has been a violation



and a description of its cause;

The period of violation including exact date(s) and time(s), if known, and the anticipated
time period during which the violation is expected to continue;

Any corrective action taken or planned to mitigate the effects of the violation, or to
eliminate or prevent a recurrence of the violation;

Any monitoring activity or other information which indicates that any pollutants would be
reasonably expected to cause a violation of an AWQS;

Changes to the monitoring which include changes in constituents or increased frequency
of monitoring; and

Description of any malfunction or failure of pollution control devices or other equipment
O Processes.

2.7.4  Operational, Other or Miscellaneous Reporting

2.7.4.1

2.7.4.2

2.74.3

Annual Report

If an Alert Level #1 for Normal Liner Leakage has been exceeded as discussed in Section
2.6.2.2, the permittee shall submit an annual report that summarizes the results of the liner
assessment. The Liner Leakage Assessment Report shall also include information
including but not limited to the following: number and location of holes identified; a table
summarizing the AL1 exceedances including the frequency and quantity of fluid removed,
and corrective actions taken. The annual report shall be submitted prior to 30 days of
expiration of this permit.

Ambient Mine Block Concentration Report

Ambient mine block groundwater concentrations are required to be determined in order to
establish mine block closure rinsing requirements identified Section 2.9.1. One sample
shall be taken from each mine block well in order to establish ambient groundwater
concentrations. The permittee shall submit the ambient mine block groundwater
concentrations in accordance with the Compliance Schedule in Section 3.0.

Required Pre-Operational Report

The permittee shall submit the results obtained from the aquifer pump tests using the
outermost recovery wells located at the four corners of the PTF well field in and around
the PTF and with a minimum of at least three other wells to be monitored in accordance
with the Compliance Schedule (Section 3.0). The Aquifer Pump Test Report shall discuss
and evaluate the feasibility of the proposed Pilot Test using data obtained from pump tests
at the PTF wells. The evaluation shall verify previously calculated aquifer properties such
as hydraulic conductivity, transmissivity, groundwater velocity, etc. and the validity of the
porous medium assumption used in the groundwater modeling for the oxide unit. The
aquifer pump test report shall also include, at a minimum: all of the data generated during
the aquifer tests, description of the aquifer tests, which analytical methods were used to
analyze the aquifer test data, description of why those methods were chosen, input and
output reports from the chosen aquifer test software.

The report shall include initial Underground Workings ambient discharge characterization
as required in Section 2.5.1.

The report shall also include the evaluation of inward gradient during start-up of the nine
recovery wells and injection of Oxide Unit water from the four injection wells. The report
shall include, at a minimum: potentiometric groundwater contour maps and evaluation of
the potentiometric contour maps for cone of depression as required in Section 2.2.3(f) and
the Compliance Schedule in Section 3.0.

The report shall include a description of the well abandonment required in Section 2.2.3.
The report shall include the information required in Section 2.7.4.5 and the Compliance
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Schedule in Section 3.0.

The report shall also include well installation details for all Injection, Recovery, Multi-
port, Observation, Supplemental, MW-01 and POC wells in accordance with A.A.C. R12-
15-801 et seq. and consist of the following:

Copies of ADWR Notice of Intent (NOI) and all related submittals to ADWR;

Boring log and well as-built diagram;

Total depth of well measured after installation;

Top of well casing or sounding tube (whichever is used as the fixed reference measuring
point) and ground surface elevation;

Depth to static groundwater;

Geophysical logging reports and subsurface sampling results, if any;

Description of well drilling method;

Description of well development method;

If dedicated sampling equipment installed, details on the equipment and at what depth the
equipment was installed;

Summary of analytical results for initial groundwater sample collected after installation;
Corresponding analytical data sheets; and

Global Positioning System (GPS) coordinates for each new well;

Any deviations from original proposed construction or location.

PTF Operations and Monitoring Quarterly Reports

The permittee shall submit quarterly reports concerning the operations and monitoring of
the PTF during the 14-month mining and 9-month rinsing phase to the ADEQ Groundwater
Protection Value Stream. Quarterly reports shall be submitted no later than 30 days
following the end of each calendar quarter. The quarterly report shall demonstrate whether
the hydraulic control was maintained at the PTF during the quarterly monitoring period.
Hydraulic control shall be demonstrated by, including but not limited to, the following:
maintaining a cone of depression that extends to the PMA boundary associated with the
PTF well field by pumping more solution out than went in, maintaining a 1-foot difference
between pairs of injection and observation wells within the PTF well field, maintaining the
fracture gradient, and compliance with ALs and AQLs at the POCs. The report shall
include:

1. A graphical representation of the volumes extracted and injected used to maintain
hydraulic control. In the event that more solution was injected than recovered for a
24-hour period, or in the event that any of the instruments used to measure the flow
volumes malfunction or are out of service for more than 24 consecutive hours, the
permittee shall submit a report showing for each day of the quarterly reporting period,
the hydraulic gradient was maintained.

2. A graphical representation that a continuous inward hydraulic gradient was maintained
using water level elevations in the PTF. The reports shall include a graphical
presentation of head comparisons for each pair of observation and recovery wells used
to monitor the hydraulic gradient. The report shall also include a figure showing the
location and identity of each of the paired wells. In the event any one of the well pairs
indicate less than 1-foot differential between observation and recovery wells, or in the
event that any of the instruments used to measure the hydraulic gradient malfunction
or are out of service for more than 24 consecutive hours, the permittee shall submit a
report showing for each day of the quarterly reporting period, the daily flow into and
out of the mine block. Inward hydraulic gradient shall also be demonstrated through
the submittal of potentiometric groundwater contour maps which depict the monthly
minimum, monthly average and monthly maximum inward hydraulic gradient toward
the recovery wells using groundwater elevations collected at the PTF well field.

3. Provide the three monthly potentiometric surface maps and provide a description of
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10.

11.

12.
13.

14.

15.
16.

the cone of depression for the quarter.

Provide a report to include the LBFU bulk electrical conductivity contour maps and a
description of their interpretation. The report shall be sealed by an appropriate Arizona
Registrant.

A summary of pressure transducers readings and fracture gradients readings.

A graphical representation of electric conductivity readings from the injection and
observation wells.

A description of any deviations from standard sampling protocols during the reporting
period.

A summary of all exceedances of ALs, AQLs, Action Levels, DLs, or operational
limits that occurred during the reporting period and provide the contingency actions
completed to mitigate the effects of the violation, or to eliminate the recurrence of the
exceedance or violation. The report shall also include identification and discussion of
any laboratory results that fell outside of the laboratory QA/QC criteria and AQLs and
ALs required by this permit.

Graphical time versus concentration plots of groundwater elevations, field pH, sulfate,
and total dissolved solids since the inception of monitoring at each POC well, and any
parameter which exceeded an applicable AL or AQL in the past three sampling events
at each POC well.

Groundwater elevation contour maps for each quarterly monitoring period, including
the groundwater elevation obtained from the underground workings The contour
maps shall identify, if known, any wells that were pumping within a haif-mile radius
of the PTF.

Results of the discharge characterization of the underground worklng, if the required
sampling event falls within the quarterly reporting period.

Fissure inspection summary for the reporting period.

An updatcd tablc of all monitor wclls in the Discharge Impact Arca including, but not
limited to, location of well, depth of well, depth to water, and water level elevation.
A summary of any groundwater monitor wells replaced in the reporting period
including, but not limited to, location of well, depth of well, depth to water, water level
clevation, and screencd interval.

Groundwater sampling results for the POCs, and BADCT Monitor Wells.

Copies of Reports submitted to the EPA as required by the UIC permit, including
groundwater monitoring results from wells not covered by this permut.

Well Abandonment Reports

If wells associated with this permit are abandoned due to poor performance, casing
collapse, or other reasons, or are abandoned at the end of the post-closure period, then
within 90 days of completing abandonment, the permittee shall submit a well abandonment
report to ADEQ Groundwater Protection Value Stream. Appropriate contents of the report
shall be sealed by an Arizona professional geologist or professional engineer, in accordance
with Arizona Board of Technical Registration requirements. Well abandonment records
shall be provided to ADEQ within 90 days of monitor well abandonment and shall include:

1.
2.
3.

4.

Copies of ADWR Notice of Intent to Abandon

Copies of ADWR Abandonment Reports

A description of the methods used to seal the well casing and the perforated or screened
interval of the well; and

Global Positioning System (GPS) coordinates of the former well location

2.7.4.6 Ambient Groundwater Quality Report
Completed.

2.7.4.7

LBFU Bulk Ambient Electrical Conductivity Report
Completed.
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2.7.5  Reporting Location

All SMREFs shall be submitted to:
Arizona Department of Environmental Quality
Groundwater Protection Value Stream
Mail Code: 5415B-3
1110 W. Washington Street
Phoenix, AZ 85007
Phone (602) 771-4571

Or

Through the myDEQ portal accessible on the ADEQ website at:
http://www.azdeq.gov/welcome-mydeq

All documents required by this permit to be submitted to the Groundwater Protection Value Stream
shall be directed to:

Arizona Department of Environmental Quality

Groundwater Protection Value Stream

Mail Code: 5415B-3

1110 W. Washington Street

Phoenix, AZ 85007

Phone (602) 771-4999

2.7.6  Reporting Deadline ‘
The Quarterly Report required by Section 2.7.4 and the results of monitoring conducted during each
quarter is due within 15 days of the end of the 1% quarter and every quarter thereafter. The effective
date of the permit shall be used for the purpose of determining the beginning of the 1% quarter to
begin monitoring and reporting.

The following table lists the report due dates!

Monitoring conducted during: Quarterly Report due by:
First Quarter: January-March April 30
Second Quarter/Semi-Annual: April-June July 30
Third Quarter: July-September October 30
Fourth Quarter/Annual: October-December January 30

'A post-mark date no later than the due date is considered meeting the due date requirements under this
Section.

2.7.7  Changes to Facility Information in Section 1.0
The Groundwater Protection Value Stream shall be notified within 10 days of any change of facility
information including Facility Name, Permittee Name, Mailing or Street Address, Facility Contact
Person or Emergency Telephone Number.

Temporary Cessation [A.R.S. § 49-243(K)(8) and A.A.C. R18-9-A209(A)]

The permittee shall give written notice to the Groundwater Protection Value Stream before ceasing operation
of the facility for a period of 60 days or greater. The permittee shall take the following measures upon
temporary cessation:

Immediately following ADEQ’s approval, the permittee shall implement the approved plan. If the permittee



2.9

intends to permanently cease operation of any facility, the permittee shall submit closure notification, as set
forth in Section 2.9 below.

Submittal of Self-Monitoring Report Forms (SMRFs) is still required; report “temporary cessation” in the
comment section.

At the time of notification the permittee shall submit for ADEQ approval a plan for maintenance of discharge
control systems and for monitoring during the period of temporary cessation. Immediately following
ADEQ’s approval, the permittee shall implement the approved plan. If necessary, ADEQ shall amend permit
conditions to incorporate conditions to address temporary cessation. During the period of temporary
cessation, the permittee shall provide written notice to the Groundwater Protection Value Stream of the
operational status of the facility every ninety days. If the permittee intends to permanently cease operation of
any facility, the permittee shall submit closure notification, as set forth in Section 2.9 below.

Closure [A.R.S. §§ 49-243(K)(6), 49-252 and A.A.C. R18-9-A209(B)]

For a facility addressed under this permit, the permittee shall give written notice of closure to the
Groundwater Protection Value Stream of the permittee’s intent to cease operation without resuming activity
for which the facility was designed or operated, or submit an amendment application to incorporate the
discharging facilities under this permit into the current individual permit (Inventory Number P-101704, LTF
Number 53498, dated August 12, 2011). Submittal of SMRFs is still required: repert “closure in process” in
the comment section.

2.9.1 Closure Plan
Within 90 days of the effective date of this permit, the permittee shall submit for approval to the
Groundwater Protection Value Stream, a Closure Plan which meets the requirements of A.R.S. §
49-252 and A.A.C. R18-9-A209(B)(3) and includes the following topics:

Updated closure and post-closure financial requirements,

Contingency mine block rinsing and sampling, as needed.

Confirmation PTF mine block sampling requirements after the completion of the pilot test.

Confirmation underground workings sampling requirements after the completion of the pilot

test.

5. Outline of Report contents for PTF Summary Report that incorporates updated groundwater
modeling at the cessation of the pilot test.

6. An initial 5 year post-closure groundwater monitoring period, with an evaluation to complete
additional post-closure monitoring.

7. 5 Year Post-Closure Groundwater Monitoring Report that incorporates updated groundwater

modeling.

PR

2.9.2  PTF Mine Block Closure

The permittee will commence PTF closure after the pilot test mining phase has ceased. During mine
block closure operations, the permittee will cease the injection of raffinate, and will initiate a mine
block rinsing program consisting of the injection of formation water and neutralization agents. At
all times during initial block rinsing, the permittee will maintain hydraulic control by sustaining an
inward hydraulic gradient within the mine block. The permittee will monitor the rinsing progress by
analyzing the water recovered from well-field headers for sulfate concentration. When levels of
sulfate in the headers have reached approximately 750 parts per million (ppm), the permittee will
sample the injection well header discharges for constituents listed in Section 4.1 Table 4.1-7. If the
results of the sampling show concentrations of parameters greater than the AWQS and or greater
than the pre-determined mine block concentrations, then rinsing operations will continue until all
compounds are below primary MCLs or AWQS or predetermined AWQS mine block
concentrations.

The permittee will sample all of the wells in the mine block undergoing closure to determine if the
sulfate concentrations are less than 750 ppm and the pH is above 5.0 S.U. The permittee will
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continue rinsing each well until such time that the sulfate concentration in the well is less than 750
ppm and the pH is above 5 S.U.

When all individual well sulfate concentrations in the mine block are less than 750 ppm and a pH is
above 5.0 S.U., hydraulic control will be discontinued for 30 days. At the end of the 30-day period,
the headers will be re-sampled and if sulfate concentrations remain below 750 ppm and pH remains
above 5.0 S.U., the permittee may cease all rinsing activities within the PTF. All POC wells will
continue to be monitored in accordance with Section 2.5.3.2 and 2.5.3.3.

A confirmation groundwater sample of the PTF mine block wells will be required at a one month
period, six month period and at the one year increment after the groundwater rinsing has ceased to
measure any rebound effects to mine block contaminant concentrations for constituents listed in
Section 4.1, Table 4.1-7. The results of the confirmation mine block sampling shall be submitted to
ADEQ Groundwater Protection Value Stream within 30 days of receiving the laboratory analytical
results. The permittee shall amend APP P-101704 to incorporate the required mine block closure
confirmation sampling which extends beyond the permitted time frames allowed by the Temporary
APP pilot project. :

The PTF mine block wells shall be abandoned in accordance with ADWR and UIC regulations.
EPA and ADEQ written approval shall be obtained prior to abandoning PTF mine block wells.

2.10 Post-closure [A.R.S. §8§ 49-243(K)(6), 49-252 and A.A.C. R18-9-A209(C)]
Post-closure requirements shall be established based on the approval of Closure Plan submitted to ADEQ per
Section 2.9.1.



3.0 COMPLIANCE SCHEDULE

[A.R.S. § 49-243(K)(5) and A.A.C. R18-9-A208]

For each compliance schedule item listed below, the permittee shall submit the required information, including a
cover letter that lists the compliance schedule items, to the Groundwater Protection Value Stream.

Submittals/Activities Not Requiring Permit Amendments

Description Comments Due Date

1 Permittee shall submit a copy of signed, dated and sealed as-built Completed Within 60 days
drawings along with QA/QC documentation to confirm that all of completion of
discharging facilities were constructed in accordance with the construction of
design report, engineering plans and specifications, and other the PTF
associated data and information approved by ADEQ.

2 Permittee shall submit a copy of the Pre-Operational Report as Completed At least 30 days
required in Section 2.7.4.3 for ADEQ approval. prior to

beginning
operation of the
PTF

3 Permittee shall submit ambient mine block groundwater Completed Within 30 days
concentrations for the PTF wells in accordance with Section of completion of
2742 ambient mine

block sampling

4 Permittee shall submit an updated contingency and emergency Completed Within 30 days
response plan that complies with the requirements of Arizona of the effective
Admunistrative Code R18-9-A204. date of the

permit (See
Section 1.0)

5 Permittee shall conduct initial discharge characterization for Completed Within 120 days
parameters listed in Section 4.1, Table 4.1-2C for the PLS Tank, of start-up of the
Raffinate Tank, Process Water Impoundment, and Run-off Pond PTF
as required by Section 2.5.1.

6 Permittee shall submit initial discharge characterization results for Completed Within 30 days
the PLS Tank, Raffinate Tank, Process Water Impoundment, and of receipt of the
Run-off Pond as required by Section 2.5.1 and shall be submitted laboratory
to the Groundwater Protection Value Stream. analytical results

7 Permittee shall submit renewal application for this permit. Completed Within 60 days

prior to the end
of the initial year
of this permit’s
effective date

8 Permittee shall submit a closure plan for all discharging facilities | Completed Within 90 days
permitted under this Temporary Individual Permit in accordance of the effective
with Section 2.9.1. date of the

permit (See
Section 1.0)

9 Permittee shall install POC wells and Supplemental Wells in Completed Prior to the

accordance with all Arizona Department of Water Resources aquifer pump

(ADWR) requirements

tests required by
Section 2.2.3
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Description Comments Due Date
10 Permittee shall submit a proposal for the location of monitor well | Completed Within 14 days
MW-01 in accordance with Section 2.5.8.1. of completion of
aquifer pump
test analysis.

11 Permittee shall install Monitor Well MW-01 Completed Within 30 days
of ADEQ
approval of the
location of MW-
01

12 Permittee shall initiate Ambient Water Quality Monitoring for Completed Within 14 days

POC wells M54-LBF, M54-0O and M52-UBF, Supplemental and of completing

Operational Monitoring Well MW-01. The samples shall be well

analyzed for all of the parameters listed in Table 4.1-5 development for
Supplemental
wells and MW-
01

Submittals/Activities Requiring Permit Amendment Applications
Description Comments Due Date

Permittee shall submit an Ambient Monitoring Report to include: | Completed No later than

Calculated alert levels for arsenic (see Section 2.5.7); ALs and 90 days prior

AQLs for POC wells, ALs for Supplemental Wells and MW-01 to PTF

13 as required in Section 2.7.4.6, and; LBFU ambient Bulk Electrical operation

Conductivity report as required in Section 2.5.9.1 and Section

2.7.4.7.

Permittee shall submit an amendment application to incorporate | Completed Within 180

all discharging facilities, and all closure/post-closure activities in days of the

accordance with an ADEQ approved Closure Plan per Section effective date

14 2.9.1 and 2.9.2 from APP P-106360 into APP P-101704. The of this permit

application shall also include updated closure/post-closure cost (See Section
estimates for APP P-101704 and a corresponding updated 1.0)
financial assurance mechanism for APP P-101704.




4.0 TABLES OF MONITORING REQUIREMENTS

4.1 OPERATIONAL MONITORING (or CONSTRUCTION REQUIREMENTS)
Table 4.1-1 Permitted Facilities and BADCT
Table 4.1-2A One-time Sampling Event-Discharge Monitoring Locations
Table 4.1-2B Multiple Sampling Event-Discharge Monitoring Location
Table 4.1-2C Discharge Monitoring Sampling Parameters
Table 4.1-3 Required Inspections and Operational Monitoring
Table 4.1-4 Leak Collection and Removal System Monitoring
Table 4.1-5 Parameters for Ambient Groundwater Monitoring
Table 4.1-6 Quarterly Compliance Groundwater Monitoring
Table 4.1-6B Quarterly Operational Groundwater Monitoring
Table 4.1-7 Semi-Annual Compliance Groundwater Monitoring
Table 4.1-7B Semi-Annual Operational Groundwater Monitoring
Table 4.1-8 In-situ BADCT Monitoring
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Table 4.1-1
Permitted Facilities and BADCT

Facility Name

Latitude/Longitude

Facility BADCT

In-Situ Area
Injection and
Recovery Well
Block

33°37 1.39” N/111° 26° 4.69” W

Design, construction, testing (mechanical integrity),
and operation of injection and recovery wells shall
follow EPA Class III rules (40 CFR Part 146). The
maximum injection rate shall be no greater than 60
gallons per minute (gpm) per injection well as a
monthly average. The maximum fracture pressure
shall be no greater than 0.65 pounds per square inch
per foot (psi/ft) of depth. Hydraulic control shall be
maintained at all times, within the PTF well block,
by pumping recovery wells at a rate greater than the
injection rate in order to maintain a cone of
depression that extends at least 500 feet from the in-
situ area injection and recovery well block. The
injection and extraction volumes shall be metered at
the well-heads, monitored daily, and recorded. All
boreholes or wells, other than those approved for the
PTF, located within 500-feet of the PTF well field
boundary shall be plugged and abandoned per the
Arizona Department of Water Resources (ADWR)
rules and EPA Underground Injection Control (UIC)
regulations prior to PTF operation. During closure of
the PTF all operational wells shall be plugged and
abandoned per the above regulations.

Process Water
Impoundment
(PWI)

33°3°8.67° N/111°25° 22.18” W

The PWI will have a capacity of approximately 1.7
million cubic feet, approximately 15 to 23-feet deep,
with internal and external side slopes of 2.5-feet
horizontal to 1.0-feet vertical (2.5H:1V) ), and
maintain a minimum of two (2) feet freeboard. The
PWI will be designed as a double liner system and
includes a leak collection and removal system
(LCRS). The liner system consists of, from bottom
to top; a compacted sub-grade (foundation) with
liner bedding, 60-mil HDPE secondary liner, geonet,
and 60-mil primary liner. The LCRS will be
equipped with a sump located at the lowest elevation
of the pond; a sump pump to remove accumulated
liquids; and an alarm system for fluid detection.

Run-off Pond

33°374.66” N/111° 25 22.6” W

The Runoff Pond will have a capacity of
approximately 6,583 cubic feet; the pond depth will
be approximately 5-feet deep but will vary; internal
and external side slopes will be no less than 2.0-feet
horizontal to 1.0-feet vertical (2.5H:1V); and pond
shall maintain two (2) feet of freeboard. The Runoff
Pond will be designed with a single liner that includes
an engineered compacted sub-grade and 60-mil
HDPE geomembrane liner. The Runoff Pond will
incorporate a sump with pump along with fluid-level
detection equipment. When fluid is detected above
the level set-point the pump will transfer fluid out of
the Runoff Pond to the Water Impoundment per
pipeline.
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TABLE 4.1-2A
One-time Sampling Event-Discharge Monitoring Locations
Sampling Point - . .
Number Facility Latitude Longitude
001 PLS Tank 33°03'4.26" 111°25'19.50"
002 - Raffinate Tank 33°03'4.05" 111° 25" 19.68"
003 Process Water 33°03'8.67" 111°25'22.18"
Impoundment
004 Runoff Pond 33°03'4.66" 111°25'22.6"
TABLE 4.1-2B
Multipie Sampiing Event-Discharge Monitoring Location
Sampling Point - . .
Number Facility Latitude Longitude
005 Underground 33°03'4.13" 111°25'45.07"
workings — Main
Shaft

Table 4.1-2C

Discharge Monitoring Sampling Parameters (in mg/L uniess otherwise noted)

pH —field & lab (SU) Sodium Nickel

Specific Conductance - field and lab (umhos/cm) | Iron Selenium

Total Dissolved Solids Aluminum Thallium

Total Alkalinity Antimony Zinc

Carbonate Arsenic Gross Alpha Particle Activity (pCi/L)
Bicarbonate Barium Radium 226 + Radium 228 (pCi/L)
Nitrate Beryllium Uranium-Isotopes (pCi/L) 2

Sulfate Cadmium Total Petroleum Hydrocarbons
Chloride Chromium Benzene

Fluoride Cobalt Toluene

Calcium Copper Ethylbenzene

Ammonia Lead Total Xylenes

Magnesium Manganese Uranium, Total (ug/L)

Potassium Mercury

1. The adjusted gross alpha particle activity is the gross alpha particle activity, including radium 226, and any other
alpha emitters, if present in the water sample, minus radon and total uranium (the sum of uranium 238, uranium
235 and uranium 234 isotopes). The gross alpha analytical procedure (evaporation technique: EPA Method 900.0)
drives off radon gas in the water samples. Therefore, the Adjusted Gross Alpha should be calctlated using the
following formula: (Laboratory Reported Gross Alpha MINUS Sum of the Uranium Isotopes).

2. Uranium Isotope activity results must be used for calculating Adjusted Gross Alpha. No SMRF reporting is required.

NOTE: Metals shall be analyzed as dissolved metals.
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Table 4.1-3
Required Inspections and Operational Monitoring

Facility Category

Facility Name

Operational Requirements

Inspection
Frequency

Process Solution
Impoundment

Process Water
Impoundment

-Maintain 2 feet of freeboard;
-all discharge and sump
pumps operational;

-no substantial erosion,
subsidence, cracking,

-no evidence of seepage or
other damage to berms;

-no visible cracks or damage
to liner;

-full access to leak detection
system maintained.

Daily

Lined Non-stormwater
Containment Pond

Run-off Pond

-Maintain 2 feet of freeboard;
-Spillway clear of sediment
or obstructions;

-no visible cracking or
damage to liner;

-no operational damage to
enclosure wall;

-all pumps operational;

-backup power supply
operational;

-no ponding of spilled
material in pond and sumps;

-sediment deeper than 1 inch
deep removed from sumps;

-fluids in sumps maintained at

less than pump-down levels.

Weekly

Storm water control
structures

Site-wide - stormwater
ditches

-No substantial erosion or
structural damage;

-maintained free of sediments,

vegetation or obstructions.

Monthly

Groundwater Monitoring
Wells

Site-wide - monitoring
wells

Wellhead cap or box locks are
observed to be secure.

Quarterly, as sampled

Pumps

Site-wide -
Barge Pumps,

Run-Off Transfer Pumps,

Sump Pumps,
Discharge Pumps

Check hour meters;
-visual inspection for leaks.
-Lubrication

-Maintenance and test run.

Weekly

Per manufacturers
specification

Every 1,000 to 1,200
hours of operation

In-Situ Area
Injection and Recovery
Well Block

Well Field

No leakage from pipelines,
manifolds or well heads.

Daily

In-Situ Area
Injection and Recovery
Well Block

Well Field

Initiate subsidence/fissure
monitoring program.

Quarterly
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Table 4.1-4
Leak Collection and Removal System Monitoring

Facility Name Alert Level #1 | Alert Level #2 | Monitoring Monitoring Reporting

(GPD) (GPD) Method Frequency Frequency
Process  Water | 2,040 16,250 Automated Daily Annual
Impoundment

GPD = gallons per day per wetted acre

Note:  The Alert Level 1 (AL1) or Alert Level 2 (AL2) shall be exceeded when the amount of leakage pumped from
the sump for the evaporation pond is greater than the applicable quantity below. Contingency requirements
of Sections 2.6.2.3 shall be followed for AL1 and AL2 exceedances, respectively. An exceedance of AL 1
or AL2 is not a violation of the permit unless the permittee fails to perform actions as required under the
Sections referenced above

Parameters for Ambient Groundwater Monitoring (in m

Table 4.1-5

o/L. unless otherwise noted)

Depth to Water Level (feet) Potassium Nickei

Water Level Elevation (feet amsl) Sodium Selenium

Temperature- field (°F) Iron Thallium

pH — field & lab (SU) Aluminum Zinc

Specific Conductance- field & lab Antimony Free Cyanide

(umhos/cm)

Total Dissolved Solids Arsenic Adjusted Gross Alpha (pCi/L)!
Total Alkalinity Barium Radium 226 (pCi/L)
Bicarbonate Beryllium . Radium 228 (pCi/L)
Carbonate Cadmium Uranium-Isotopes(pCi/L)?
Hydroxide Chromium Carbon Disulfide

Sulfate Cobalt Benzene

Chloride Copper Tolucne

Fluoride Lead Ethylbenzene

Nitrate + Nitrite Manganese Total Xylenes

Calcium Mercury Uranium, Total (ug/L)
Magnesium Molybdenum

1. The adjusted gross alpha particle activity is the gross alpha particlc activity, including radium 226, and any other
alpha emitters, if present in the water sample, minus radon and total uranium (the sum of uranium 238, uranium
235 and uranium 234 isotopes). The gross alpha analytical procedure (evaporation technique: EPA Method 900.0)
drives off radon gas in the water samples. Therefore, the Adjusted Gross Alpha should be calculated using the

following formula: (Laboratory Reported Gross Alpha MINUS Sum of the Uranium Isotopes).

2. Uranium Isotope activity results must be used for calculating Adjusted Gross Alpha. No SMRF reporting is required.

NOTE: Metals must be analyzed as dissolved metals.
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TABLE 4.1-6
Quarterly Compliance Groundwater Monitoring (in mg/L unless otherwise noted)
Parameter pOC WG‘*']]J# Mi4- | POC WG‘*'['J# MIS- | pOC Well #M22-0 | POC Well # M23-UBF

AQL AL AQL AL AQL AL AQL AL

(mg/) (mg/l) (mg/h (mglh) | (mg/ (mg/h (mg/) (mg/l)
Depth to Monitor' | Monitor | Monitor | Monitor | Monitor Monitor Monitor Monitor
Groundwater (ft
bgs)
Water Level Monitor | Monitor | Monitor | Monitor | Monitor Monitor Monitor Monitor
Elevation (ft amsl)
pH- field (S.U)) Monitor | Monitor | Monitor | Monitor | Monitor Monitor Monitor Monitor
Specific Monitor | Monitor | Monitor | Monitor | Monitor Monitor Monitor Monitor
Conductance- field
{umhos/cm)
Temperature- field Monitor | Monitor | Monitor | Monitor | Monitor Monitor Monitor Monitor
)
Fluoride 4.0 3.2 4.0 32 4.0 32 4.0 32
Magnesium Monitor 23 Monitor 44 Monitor 8.6 Monitor 69
Sulfate Monitor 144 Monitor 126 Monitor 86 Monitor 411
Total dissolved Monitor 874 Monitor 1,359 Monitor 1,094 Monitor 2,392
solids

Parameter POC Well #M54-LBF POC Well # M54-0 POC Well # M52-UBF

AQL AL AQL AL AQL AL
(mg/l) (mg/) (mg/l) (mg/) (mg/h) (mg/)

Depth to Groundwater Monitor Monitor Monitor Monitor Monitor Monitor

(ft bgs)

Water Level Elevation Monitor Monitor Monitor Monitor Monitor Monitor

(ft amsl)

pH- field (S.U.) Monitor Monitor Monitor Monitor Monitor Monitor

Specific Conductance- Monitor Monitor Monitor Monitor Monitor Monitor

field (Wumhos/cm)

Temperature- field Monitor Monitor Monilor Monitor Monitor Monitor

CF)

Fluoride 4 32 4 32 4 3.2

Magnesium Monitor 46 Monitor 11 Monitor 45

Sulfate Monitor 329 Monitor 200 Monitor 351

Total dissolved solids Monitor 1731 Monitor 855 Monitor 1666

1. Monitor = Monitoring required, but no AQL or AL will be established in the permit.




Table 4.1-6B
Quarterly Operationai Groundwater Monitoring
Parameter Supplemental Supplemental Supplemental Well | Supplemental Well
Well M55-UBF Well M56-LBF M57-0 M58-0
AL AL AL AL
(mg/L) (mg/L) (mg/L) (mg/L)
Depth to Groundwater Monitor Monitor Monitor Monitor
(ft. bgs)
Water Level Elevation Monitor Monitor Monitor Monitor
(ft amsl)
pH (field) (S.U) Monitor Monitor Monitor Monitor
Specific Conductance Monitor . Monitor Monitor Monitor
(field) (mhos/cm)
Temperature (field) Monitor Monitor Monitor Monitor
Fluoride 3.2 32 3.2 32
Magnesium 50 46 20 59
Sulfate 484 312 200 435
Total Dissolved Solids 1900 1646 934 1716
Parameter Supplemental | Supplemental | Supplemental | Operational Operational
Well M59-O Well M60-O Well M61- Monitor Monitor Well
LBF Well MW- MW-01-O
01-LBF
AL AL AL AL AL
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Depth to Groundwater Monitor Monitor Monitor Monitor Monitor
(ft. bgs)
Water Level Elevation Monitor Monitor Monitor Monitor Monitor
(ft amsl)
pH (field) (S.U.) Monitor Monitor Monitor Monitor Monitor
Specific Conductance Monitor Monitor Monitor Monitor Monitor
(field) (mhos/cm)
Temperature (field) Monitor Monitor Monitor Monitor Monitor
Fluoride 3.2 3.2 3.2 3.2 3.2
Magnesium 27 54 13 47 48
Sulfate 234 313 200 340 254
Total Dissolved Solids 947 1492 852 1711 1563
AL = Alert Level
ft amsl = feet above mean sea level
Jt bgs = feet below ground surface
mg/L = milligrams per liter
mhos/cm = mhos per centimeter
S.U. = Standard Units
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TABLE 4.1-7
Semi-Annual Compliance Groundwater Monitoring (in mg/L unless otherwise noted)
Parameter! POC Well # M14-GL | POC Well # M15-GU | POC Well # M22-0 POC Well M23-

AQL AL AQL AL AQL AL AQL AL

(mg/l) {mg/l) (mg/T) (mg/l) (mg/l) (mg/h) (mg/l) (mg/l)
Depth to Groundwater (ft bgs) Monitor® Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Water Level Elevation (ft amsl) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
pH- field (S.U.) Monitor Monitor Monitor Monitor Monitor Monitor Monitor

Specific Conductance ficld (umhos/cm) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor

Temperature- field(°F) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
pH (lab) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Bicarbonate Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Calcium Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Carbonate Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Chloride Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Fluoride 4.0 3.2 4.0 3.2 4.0 3.2 4.0 3.2
Magnesium Monitor 23 Monitor 44 Monitor 8.6 Monitor 69
Nitrate as nitrogen Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Potassium Monitor Monitor Monitor Monitor Monitor Monitor Monitor Moeonitor
Sodium Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Sulfate Monitor 144 Monitor 126 Monitor 86 Monitor 411
Total dissolved solids Monitor 874 Monitor 1359 Monitor 1094 Monitor 2392
Cation/anion balance Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Aluminum Monitor 0.71 Monitor 0.71 Monitor 0.71 Monitor 0.71
Antimony 0.006 0.0048 0.006 0.0048 0.0076 Monitor 0.006 0.0048
Arscnic’ 0.05 0.026 0.05 0.026 0.05 0.026 0.05 0.026
Barium 2.0 1.6 2.0 1.6 2.0 1.6 2.0 1.6
Beryllium 0.004 0.0032 0.0043 0.0032 0.004 0.0032 0.004 0.0032
Cadmium 0.005 0.004 0.02 Monitor 0.02 Monitor 0.005 0.004
Chromium (total) 0.10 0.08 0.10 0.08 0.10 0.08 0.10 0.08
Cobalt Monitor 0.005 Monitor 0.005 Monitor 0.005 Monitor 0.005
Copper Monitor 0.51 Monitor 0.51 Monitor 0.51 Monitor 0.51
Iron (total) Monitor 2.2 Monitor 2.2 Monitor 22 Monitor 22
Lead 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.04
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TABLE 4.1-7 Semi-Annual Compliance Groundwater Monitoring (in mg/L unless otherwise noted)

POC Well # M14-GL

POC Well # M15-GU

POC Well # M22-O

POC Well # M23-UBF

(Continued) {Continued) {Continued) (Continued)
Parameter
AQL AL AQL AL AQL AL AQL AL

(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/l) (mg/l) (mg/1)
Manganese Monitor 0.22 Monitor 0.22 Monitor 0.22 Monitor 0.22
Mercury 0.002 0.0016 0.002 0.0016 0.002 0.0016 0.002 0.0016
Nickel 0.1 0.08 0.1 0.08 0.1 0.08 0.10 0.08
Selenium 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.04
Thallium 0.002 0.0016 0.002 0.0016 0.01 Monitor 0.012 Monitor
Zinc Monitor 25 Monitor 25 Monitor 2.5 Monitor 25
Adjusted Gross  Alpha*

{pCi/L) 15 12 15 12 15 12 15 12
Radium 226 + 228 (pCi/L) 5 4 5 4 5 4 5 4
Uranium Isotopes >(pCi/L) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Uranium, Total (ug/L) Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
Total petroleum . Monitor Monitor Monitor Monitor Monitor Monitor Monitor
hydrocarbons- diesel Mouitor
Benzene 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004
Ethylbenzene 0.7 0.56 0.7 0.56 0.7 0.56 0.7 0.56
Toluene 1.0 0.08 1.0 0.08 1.0 0.08 1.0 0.08
Total Xylene 10 8 10 8 10 8 10 8

—

Metals must be analyzed as dissolved metals.
Monitor = Monitoring requircd, but no AQL or AL will be established in the permit.
The Alert Level for Arsenic is a narrative standard that is applied in order to protect downgradient users and will be revised, as necessary, in accordance
with Section 2.5.7 and Section 3.0 to ensure that the UPL of 0.01 mg/L is not exceeded at the downgradient edge of the State Mineral Lease Land.
If the gross alpha particle activity is greater than the AL or AQL, then calculate the adjusted gross alpha particle activity. The adjusted gross alpha particle
activity is the gross alpha particle activity, including radium 226, and any other alpha emitters, if present in the water sample, minus radon and total
uranium {the sum of uranium 238, uranium 235 and uranium 234 isotopes). The gross alpha analytical procedure (evaporation technique: EPA Method
900.0) drives off radon gas in the water samples. Therefore, the Adjusted Gross Alpha should be calculated using the following formula: (Laboratory
Reported Gross Alpha MINUS Sum of the Uranium [sotopes).

Uranium Isotope activity results must be used for calculating Adjusted Gross A’pha.
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TABLE 4.1-7 Semi-Annual Compliance Groundwater Monitoring (in mg/L unless otherwise noted)

Parameter! POC Well # M54-LBF POC Well #M54-0 POC Well # M52-UBF
AQL AL AQL AL AQL AL
(mg/l) {(mg/) {(mg/H (mg/l) (mg/1) (mg/l)

Depth to Groundwater (ft bgs) Monitor? Monitor Monitor Monitor Monitor Monitor
Water Level Elevation (ft amsl) Monitor Monitor Monitor Monitor Monitor Monitor
pH- ficld) (S.U.) Monitor Monitor Menitor Monitor Monitor Monitor
Specific conductance - field) (umhos/cm) Monitor Monitor Monitor Monitor Monitor Monitor
Temperature -field(°F) Monitor Monitor Monitor Monitor Monitor Monitor
pH (lab) Monitor Monitor Monitor Monitor Monitor Monitor
Bicarbonate Monitor Monitor Monitor Monitor Monitor Monitor
Calcium Monitor Monitor Monitor Monitor Monitor Monitor
Carbonate Monitor Monitor Monitor Montitor Monitor Monitor
Chloride Monitor Monitor Monitor Monitor Monitor Monitor
Fluoride 4 3.2 4 3.2 4 3.2
Magnesium Monitor 46 Monitor 11 Monitor 45
Nitrate as nitrogen Monitor Monitor Monitor Monitor Monitor Monitor
Potassium Monitor Monitor Monitor Monitor Monitor Monitor
Sodium Monitor Monitor Monitor Monitor Monitor Monitor
Sulfate Monitor 329 Monitor 200 Monitor 351
Total dissolved solids Monitor 1731 Monitor 855 Monitor 1666
Cation/anion balance Monitor Monitor Monitor Monitor Monitor Monitor
Aluminum Monitor 0.16 Monitor 0.16 Monitor 0.16
Antimony 0.006 0.0048 0.006 0.0048 0.006 0.0048
Arsenic? 0.05 0.026 0.05 0.026 0.05 0.026
Barium 2 1.6 2 1.6 2 1.6
Beryllium 0.004 0.0032 0.004 0.0032 0.004 0.0032
Cadmium 0.005 0.004 0.005 0.004 0.005 0.004
Chromium (total) 0.1 0.08 0.1 0.08 0.1 0.08
Cobalt Monitor 0.002 Monitor 0.002 Monitor 0.002
Copper Monitor 0.8 Monitor 0.8 Monitor 0.8
Iron Monitor 1.4 Monitor i4 Monitor 1.4
Lead 0.05 0.04 0.05 0.04 0.05 0.04
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TABLE 4.1-7 Semi-Annual Compliance Groundwater Monitoring (in mg/L unless otherwise noted)

POC Well # M54-LBF

POC Well # M54-O

POC Well # M52-UBF

(Continued) (Continued) {Continued)
Parameter

AQL AL AQL AL AQL AL

(mg/l) (mg/l) (mg/l) (mg/ (mg/1) (mg/l)
Manganese Monitor 0.52 Monitor 0.52 Monitor 0.52
Mercury 0.002 0.0016 0.002 0.0016 0.002 0.0016
Nickel 0.1 0.08 0.1 0.08 0.1 0.08
Selenium 0.05 0.04 0.05 0.04 0.05 0.04
Thallium 0.002 0.0016 0.002 0.0016 0.002 0.0016
Zinc Monitor 4 Monitor 4 Monitor 4
Adjusted Gross Alpha® (pCi/L) 26.5 Monitor 26.5 Monitor 26.5 Monitor
Radium 226 + 228 (pCi/L) 17.2 Monitor 17.2 Monitor 17.2 Monitor
Uranium Isotopes® (pCi/L) Monitor Monitor Monitor Monitor Monitor Monitor
Uranium, Total {ug/L) Monitor Monitor Monitor Monitor Monitor Monitor
Fotal petroleum Monitor Monitor Monitor Monitor Monitor Monitor
hydrocarbons- diesel

~ Benzene 0.005 0.004 0.005 0.004 0.005 0.004

Ethylbenzene 0.7 0.56 0.7 0.56 0.7 0.56
Toluene 1.0 0.08 1.0 0.08 1.0 0.08
Total Xylene 10 & 10 8 10 8

1 Metals must be analyzed as dissolved metals,

2. Monitor = Monitoring required, but no AQL or AL will be cstablished in the permit.

3. The Alert Level for Arsenic is a narrative standard that is applied in order to protect downgradient users and will be revised, as necessary, in

accordance with Section 2.5.7 and Section 3.0 to ensure that the UPL of 0.01 mg/L is not exceeded at the downgradient edge of the State

Mineral Lease Land.

If the gross alpha particle activity is greater than the AL or AQL. then calculate the adjusted gross alpha particle activity. The adjusted gross
alpha particle activity is the gross alpha particle activity, including radium 226, and any other alpha emitters, if present in the water sample,

minus radon and total uranium {the sum of uranium 238, uranium 235 and uranium 234 isotopes). The gross alpha analytical procedure
(evaporation technique: EPA Method 900.0) drives off radon gas in the water samplcs. Thercfore, the Adjusted Gross Alpha should be
calculated using the following formula: (Laboratory Reported Gross Alpha MINUS Sum of the Uranium Isotopes).
5. Uranium Isotope activity results must be used for calculating Adjusted Gross Alpha.
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Table 4.1-7B Semi-Annual Operational Groundwater Monitoring

Supplemental Well Supplemental Well Supplemental Well Supplemental Well
Parameter MS55-UBF MS6-LBF M57-0 M-58-0
AL (mg/l) AL (mg/l) AL (mg/l) AL (mg/l)
Depth to Groundwater (ft bgs) Monitor Monitor Monitor Monitor
Water Level Elevation (ft amsl) Monitor Monitor Monitor Monitor
pH- field) (S.U.) Monitor Monitor Monitor Monitor
Specific conductance - field) (tmhos/cm) Monitor Monitor Monitor Monitor
Temperature -field(°F) Monitor Monitor Monitor Monitor
pH (lab) Menitor Monitor Monitor Monitor
Bicarbonate Monitor Monitor Menitor Monitor
Calcium Monitor Monitor Monitor Monitor
Carbonate Monitor Monitor Monitor Monitor
Chloride Monitor Monitor Monitor Monitor
Fluoride 32 3.2 32 3.2
Magnesium 50 46 20 59
Nitrate as nitrogen ! Monitor Monitor Monitor Monitor
Potassium Monitor Monitor Monitor Monitor
Sodium Monitor Monitor Monitor Monitor
Sulfate 484 312 200 435
Total dissolved solids 1800 1646 934 1716
Cation/anion balance Monitor Monitor Monitor Monitor
Aluminum 0.16 0.16 0.16 0.16
Antimony 0.0048 0.0048 0.0048 0.0048
Arsenic 0.026 0.026 0.026 0.026
Barium 1.6 1.6 1.6 1.6
Beryllium 0.0032 0.0032 0.0032 0.0032
Cadmium 0.004 0.004 0.004 0.004
Chromium (total) 0.08 0.08 0.08 0.08
Cobalt 0.002 0.002 0.002 0.002
Copper 0.8 0.8 0.8 0.8
Iron 1.4 1.4 1.4 1.4
Lead 0.04 0.04 0.04 0.04
Manganese 0.52 0.52 0.52 0.52
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Table 4.1-7B Semi-Annual Operational Groundwater Monitoring

Supplemental Well Supplemental Well Supplemental Well Supplemental Well

MS55-UBF M56-LBF MS57-O M-58-0
Parameter (Continued) (Continued) (Continued) (Continued)

AL (mg/l) AL (mg/) AL (mg/l) AL (mg/)
Mercury 0.0016 0.0016 0.0016 0.0016
Nickel 0.08 0.08 0.08 0.08
Selenium 0.04 0.04 0.04 0.04
Thallium 0.0016 0.0016 0.0016 0.0016
Zinc 4 4 4 4
Gross Alpha (pC/l) 15 15 15 15
Adjusted Alpha 2? 26.5 26.5 26.5 26.5
Radium 226 + 228 2 17.2 17.2 17.2 17.2
Uranium Isotopes 2 Monitor Monitor Monitor Monitor
Uranium (total) Monitor Monitor Monitor Monitor
TPH - diesel Monitor Monitor Monitor Monitor
Benzence (.004 0.004 0.004 0.004
Ethylbenzene 0.56 0.56 0.56 0.56
Toluene 0.8 0.8 0.8 0.8
Total Xylene 8 8 g 8
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Table 4.1-7B Semi-Annual Operational Groundwater Monitering

Supplemental Supplemental Supplemental Operational Operational
Well Well Well Monitor Well Monitor Well
Parameter M-59-0 M-60-0 M-61-LBF MW-01-LBF MW-01-O0
AL AL AL AL AL
(mg/l) (mg/1) (mg/l) (mg/l) (mg/D)
Depth to Monitor Monitor Monitor Monitor Monitor
Groundwater (ft bgs)
Water Level Monitor Monitor Monitor Monitor Monitor
Elcvation (ft amsl)
pH- field) (S.U.) Monitor Monitor Monitor Monitor Monitor
Specific Monitor Monitor Monitor Monitor Monitor
conductance - ficld)
(imhos/cm)
Temperature - Monitor Monitor Monitor Monitor Monitor
field(°F)
pH (lab) Monitor Monitor Monitor Monitor Monitor
Bicarbonate Monitor Monitor Monitor Monitor Monitor
Calcium Monitor Monitor Monitor Monitor Monitor
Carbonate Monitor Monitor Monitor Monitor Monitor
Chloride Monitor Monitor Monitor Monitor Monitor
Fluoride 32 3.2 3.2 32 3.2
Magnesium 27 54 13 47 48
Nitrate as Nitrogen! Monitor Monitor Monitor Monitor Monitor
Potassium Monitor Monitor Monitor Monitor Monitor
Sodium Monitor Monitor Monitor Monitor Monitor
Sulfate 234 313 200 340 254
Total dissolved solids 947 1492 852 1711 1563
Cation/anion balance Monitor Monitor Monitor Monitor Monitor
Aluminum 0.16 0.16 0.16 0.16 0.16
Antimony 0.0048 0.0048 0.0048 0.0048 0.0048
Arsenic 0.026 0.026 0.026 0.026 0.026
Barium 1.6 1.6 1.6 1.6 1.6
Beryllium 0.0032 0.0032 0.0032 0.0032 0.0032
Cadmium 0.004 0.004 0.004 0.004 0.004




APP P-106360
Page 44 of 49

Table 4.1-7B Semi-Annual Operational Groundwater Monitoring

Supplemental Supplemental Supplemental Supplemental Supplemental

Well Well Well Well Well

Parameter M-59-0 M-60-0G M61-LBF MW-01-LBF MW-01-O
(Continued) (Continued) (Continued) (Continued) (Continued)

Chromium (total) 0.08 0.08 0.08 0.08 0.08
Cobalt 0.002 0.002 0.002 0.002 0.002
Copper 0.8 0.8 0.8 0.8 0.8
Iron 1.4 1.4 1.4 1.4 1.4
Lead 0.04 0.04 0.04 0.04 0.04
Manganese 0.52 0.52 0.52 0.52 0.52
Mercury 0.0016 0.0016 0.0016 0.0016 0.0016
Nickel 0.08 0.20 0.08 0.08 0.08
Selenium 0.04 0.04 0.04 0.04 0.04
Thallium 0.0016 0.0016 0.0016 0.0016 0.0016
Zinc 4 4 4 5.6 4
Gross Alpha 13 15 15 5 15
Adjusted Alpha 23 26.5 26.5 26.5 26.5 26.5
Radium 226 + 228 ? 17.2 17.2 17.2 17.2 17.2
Uranium Isotopes * Monitor Monitor Monitor Monitor Monitor
Uranium (total) 0.16 0.16 0.16 0.16 0.16
TPH - dicscl Monitor Monitor Monitor Monitor Monitor
Benzene 0.004 0.004 0.004 0.004 0.004
Ethylbenzene 0.56 0.56 0.56 0.56 0.56
Toluene 08 08 08 08 08
Total Xylene 8 8 8 8 8
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1. Nitrate will be used only fo- calculation of cation/anion balance because of regional nitrate pollution and none used in
processes.

2. These parameters are to be analyzed for only if the concentration of Gross Alpha Particle Activity exceeds the
established alert

level.

3. If the gross alpha particle activity is greater than 12 pC/l, then calculate the adjusted gross alpha particle
activity. The adjusted gross alpha particle activity is the gross alpha particle activity, including radium 226,
and any other alpha emitters, if present in the water sample, minus radon and total uranium (the sum of
uranium 238, uranium 235 and uranium 234 isotopes). The gross alpha analytical procedure (evaporation
technique: EPA Method 900.0) drives off radon gas in the water samples. Therefore, the Adjusted Gross
Alpha should be calculated using the following formula: (Laboratory Reported Gross Alpha MINUS Sum of
the Uranium Isotopes).

AL = Alert Level

ft ams] = feet above mean sea level

ft bgs = feet below ground surface

mg/L = milligrams per liter

mhos/cm = mhos per centimeter

S = Standard Units
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TABLE 4.1-8
In-Situ BADCT Monitoring
Monitoring Reporting
Parameter |Wells Monitored Alert Level Method
Frequency Frequency
Injection Rate All Injection Monthly When Greater Flow Meter Monthly
of well field Wells average than 240gpm
Recovery Rate | All Recovery Monthly Maximum 300 Flow Meter Monthly
of well field Wells average gpm
Recovered  [Comparison of all Daily Recovered Flow Meter Weekly
Volume to Injection Wells Volume is Less
Injection and all Recovery than Injected
Volume Welis Volume
Inward Four Injection | Daily average Less than 1- Transducer Weekly
Hydraulic Wells and Four foot
Gradient Observation differential as a
Wells daily average*
Maximum All Injection Daily When Greater | Pressure Gauge Weekly
Injection Wells than 0.65
Pressure psi/ft.
LBFU Bulk Measured at Weekly See below Exclusion Quarterly
Electrical Sensors Installed Zone/LBFU
Conductivity on All Conductivity
Observation Sensors
Wells

LBFU Bulk Electrical Conductivity Alert Levels

Electrode Pair Horizon

Alert Level (-m)

Horizon 1 9.67
Horizon 2 9.89
Horizon 3 10.07

Horizon 1 includes all electrode pairs approximately 40 feet above the LBFU/Oxide contact
Horizon 2 includes all electrode pairs approximately 20 feet above the LBFU/Oxide contact

Horizon 3 includes all electrode pairs approximately at the LBFU/Oxide contact

An AL exceedance is defined for this permit when Bulk EC measurements at three crossing or adjacent

pathways (sensor pairs) within a horizon exceed the AL established for that horizon.
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Well Bore Measured at Quarterly Current Value Annular Quarterly
Electrical Sensors Installed Greater than Conductivity
Conductivity [Above MFGU on Previous Value Device
ALL Observation
Wells,
Supplemental
Wells,
Operational
Monitoring Well
(MW-01) and
Multi-Level
Sampling Wells
Fluid Electrical | Comparison of Daily Observation Fluid Sample Quarterly
Conductivity Fluid Sample Well
Collected From Conductivity
All Observation Equal to or
Wells and All Greater than
Injection Wells Injection Well
Conductivity
Cone of lgﬁie;:;olr\n/[ztpnc Compiled glr :‘ir;i(::/la;fr Potentiometric Quarterly
Depression  |Compiled using Monthly Downgradient Surface Map
'Water Levels Edge
Measured at All of
Observation PMA Boundary
Wells, (as measured. at
Supplemental M54-0) is
[Monitoring Wells Higher than
Completed in the Groundwater
Oxide, Elevation at the
(Operational Downgradient
Monitoring Well PTF
MW-01, and POC Observation
(Wells Completed Well

in the Oxide

*Per monitoring of designated 4-pairs of observation/recovery wells (EPA UIC Class III)




5.0 REFERENCES AND PERTINENT INFORMATION
The terms and conditions set forth in this permit have been developed based upon the information contained in
the following, which are on file with the Department:

6.0

1.

Other Amendment Application Received January 17, 2020

NOTIFICATION PROVISIONS

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Annual Registration Fees

The permittee is notified of the obligation to pay an Annual Registration Fee to ADEQ. The Annual
Registration Fee is based upon the amount of daily influent or discharge of pollutants in gallons per day as
established by A.R.S. § 45-242.

Duty to Comply [A.R.S. §§ 49-221 through 49-263]

The permittee is notified of the obligation to comply with all conditions of this permit and all applicable
provisions of Title 49, Chapter 2, Articles 1, 2 and 3 of the Arizona Revised Statutes, Title 18, Chapter 9,
Articles 1 through 4, and Title 18, Chapter 11, Article 4 of the Arizona Administrative Code. Any permit
non-compliance constitutes a violation and is grounds for an enforcement action pursuant to Title 49,
Chapter 2, Article 4 or permit amendment, suspension, or revocation.

Duty to Provide Information [A.R.S. §§ 49-243(K)(2) and 49-243(K)(8)]

The permittee shall furnish to the Director, or an authorized representative, within a time specified, any
information which the Director may request to determine whether cause exists for amending or terminating
this permit, or to determine compliance with this permit. The permittee shall also furnish to the Director,
upon request, copies of records required to be kept by this permit.

Compliance with Aquifer Water Quality Standards [A.R.S. §§ 49-243(B)(2) and 49-243(B)(3)]

The permittee shall not cause or contribute to a violation of an aquifer water quality standard at the
applicable point of compliance tfor the facility. Where, at the time of issuance of the permit, an aquifer
already exceeds an aquifer water quality standard for a pollutant, the permittee shall not discharge that
pollutant so as to further degrade, at the applicable point of compliance for the facility, the water quality
of any aquifer for that pollutant.

Technical and Financial Capability

[A.R.S. §§ 49-243(K)(8) and 49-243(N) and A.A.C. R18-9-A202(B) and R18-9-A203(E) and (F)]

The permittee shall have and maintain the technical and financial capability necessary to fully carry out
the terms and conditions of this permit. Any band, insurance policy, trust fund, or other financial assurance
mechanism provided as a demonstration of financial capability in the permit application, pursuant to
A.A.C.R18-9-A203(D), shall be in effect prior to any discharge authorized by this permit and shall remain
in effect for the duration of the permit.

Reporting of Bankruptcy or Environmental Enforcement  [A.A.C. R18-9-A207(C)]

The permittee shall notify the Director within five days after the occurrence of any one of the following:

1. The filing of bankruptcy by the permittee.

2. The entry of any order or judgment not issued by the Director against the permittee for the enforcement
of any environmental protection statute or rule.

Monitoring and Records [A.R.S. § 49-243(K)(8) and A.A.C. R18-9-A206]
The permittee shall conduct any monitoring activity necessary to assure compliance with this permit, with

the applicable water quality standards established pursuant to A.R.S. §§ 49-221 and 49-223 and §§ 49-241
through 49-252.



6.8

6.9

6.10
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Inspection and Entry [A.R.S. §§ 41-1009, 49-203(B) and 49-243(K)(8)]

In accordance with A.R.S. §§ 41-1009 and 49-203(B), the permittee shall allow the Director, or an
authorized representative, upon the presentation of credentials and other documents as may be required by
law, to enter and inspect the facility as reasonably necessary to ensure compliance with Title 49, Chapter
2, Article 3 of the Arizona Revised Statutes, and Title 18, Chapter 9, Articles 1 through 4 of the Arizona
Administrative Code and the terms and conditions of this permit.

Duty to Modify [A.R.S. § 49-243(K)(8) and A.A.C. R18-9-A211]
The permittee shall apply for and receive a written amendment before deviating from any of the designs
or operational practices specified by this permit.

Permit Action: Amendment, Transfer, Suspension & Revocation
[A.R.S. §§ 49-201, 49-241 through 251, A.A.C. R18-9-A211, R18-9-A212 and R18-9-A213]
This permit may be amended, transferred, renewed, or revoked for cause, under the rules of the Department.

The permittee shall notify the Groundwater Protection Value Stream in writing within 15 days after any
change in the owner or operator of the facility. The notification shall state the permit number, the name of
the facility, the date of property transfer, and the name, address, and phone number where the new owner
or operator can be reached. The operator shall advise the new owner or operators of the terms of this permit
and the need for permit transfer in accordance with the rules.

7.0 ADDITIONAL PERMIT CONDITIONS

7.1

7.2

7.3

Other Information [A.R.S. § 49-243(K)(8)]

Where the permittee becomes aware that it failed to submit any relevant facts in a permit application, or
submitted incorrect information in a permit application or in any report to the Director, the permittee shall
promptly submit the correct facts or information.

Severability ‘

[A.R.S. §§ 49-201, 49-241 through 251, A.A.C. R18-9-A211, R18-9-A212 and R18-9-A213]

The provisions of this permit are severable, and if any provision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not be affected thereby. The filing of a request by
the permittee for a permit action does not stay or suspend the effectiveness of any existing permit condition.

Permit Transfer

This permit may not be transferred to any other person except after notice to and approval of the transfer
by the Department. No transfer shall be approved until the applicant complies with all transfer
requirements as specified in A.A.C. R18-9-A212(B) and (C).
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